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Crabill and administeredunderthe direction of Joseph W. Stickle 
(NASA Langley Research Center) and Thomas DeFiore (FAA Technical 
Center). 

i 







i 



TABLE OF CONTENTS 

VOLUME I1 

SUMMARY 

INTRODUCTION 

AIRCRAFT AND INSTRUMENTATION 

Aircraft 

Instrumentation 

SCOPE OF DATA 

DATA REDUCTION PROCESS 

RESULTS 

Flight Profile and Acceleration Derived Statistics 

Autopilot Usage 

CONCLUDING REMARKS 

TABLE I 

TABLE I1 

TABLE I1 (Continued) 

TABLE I1 (Concluded) 

FIGURES 

DOCUMENTATION PAGE 

PAGE NO. 

1 

1 

2 

2 

2 

2 

3 

3 

3 

4 

5 

6 

7 

8 

9 

10-171 

172 



? 

i 





I 



I 

THE NASA DIGITAL VGH PROGRAM- 

EXPLORATION OF METHODS AND FINAL RESULTS 

Volume 11: L 1011 Data 1978-1979: 1619 Hours 

Norman L. Crabill 

Eagle Engineering, Inc. 

Hampton Division 

SUMMARY 

Data obtained from the Digital Flight Data Recorder system of 

a L 1011 aircraft in 914 flights and 1619 hours of airline revenue 

operations are presented as an extension of the work documented in 

Volume I of this report. Data on conditions with flap deployment 

and autopilot use are given. In addition, acceleration statistics 

are presented from 23 hours on nonrevenue flights. 
w 

INTRODUCTION 

This document presents the results of the NASA DVGH Program 

obtained during 1978-1979 operations of a Lockheed L1011 aircraft. 

This volume is an extension of the work and methods documented in 

Volume I. The data reduction analysis and methods, and data 

presentation are essentially the same as those reported in Volume 

1. However, this report does contain additional data on autopilot 

usage and some limited acceleration-derived exceedance data 

obtained from non-revenue flights. 
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AIRCRAFT AND INSTRUMENTATION 

Aircraft 

The aircraft was a Lockheed L 1011 as in Volume I. Aircraft 

characteristics used in the analysis are given in Table I; the 

configuration is shown in figure 1 with the location of the 

accelerometers as indicated. 

Instrumentation 

The data were obtained from the Digital Flight Data Recorder 

system described in Volume I. Measurements were: 

Parameter Ranse and Units Samples per Second 

a, + 1 -3g to +6g 4 

aY -1g to +lg 4 

HP -1,006 to 50,000 ft 1 

FLP -5' to 60' 1 

CAS 100 to 450 kts 1 

Autopilot Status O f f  or On Discrete 

Note that Spoiler data are not reported here, although they were 

in Volume I. 

SCOPE OF DATA 

Data were collected from a single aircraft operating in 

regular airline service over the service area shown in figure 2 

during 1978 and 1979. Almost all of the data (914 flights and 1619 

hours) were obtained during passenger-carrying revenue service; a 
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small amount (56 flights and 23 hours) was obtained during non- 

revenue service (ferry flights mainly, although some training and 

maintenance flights may have been included). As in Volume I, some 

gaps in the data exist due to faulty or missing records, etc., but 

this is believed to be small (less than 10 percent of the number 

of flights). 

DATA REDUCTION PROCESS 

The Data Reduction Process is basically the same as described 

in Volume I. The filter used to separate maneuver and gust 

accelerations was the same since the data are f o r  the same type of 

aircraft described in Volume 1. Although the results of reference 

13 in Volume I indicate that the operation of the autopilot can 

cause up to a 20 percent reduction in the normal acceleration peak 

response to continuous turbulence, it was decided, after consulta- 

tion with the industry, not to account f o r  this in deriving U,,, 

in order to maintain comparability with the earlier VGH results, 

even through the autopilot status was being monitored in this 

investigation. 

RESULTS 

Flight Profile and Acceleration Derived Statistics 

Presentation of Flight Profile Statistics results is similar 

to that described in Volume I. Flight Profile Statistics are 

given in Percent of Time, and as Maximum Values on a Percent of 

Flight basis f o r  Entire Flights (flaps up or down) and for Flaps 

Deflected. For operations reported in this volume, the conditions 
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existing during flap retraction after lift off, and the conditions 

existing during flap deflection before landing are given. 

Acceleration Derived Statistics are also presented as in 

Volume I, except that with Flaps Deflected, the maximum a,, and 

Equivalent Airspeeds during that part of the flight are presented 

for the various flap detents in take off and landing. Also new are 

level crossing counts f o r  the Acceleration Derived Quantities f o r  

non-revenue ferry, training, and maintenance flights. All other 

results are f o r  revenue flights. The Acceleration Derived quan- 

tities are subject to the same limitations discussed in Volume I, 

which indicates that the exceedances derived from the DFDR system 

at 4 samples per second may be significantly lesq than if actual 

peak values were counted. 

The detailed Flight Profile and Acceleration Derived Statis- 

tics are given in figures 3 through 2 4  as shown in Table 11. No 

discussion of the data is presented. 

Autopilot Usage 

Autopilot status was monitored as o f f ,  or on, without regard 

to the exact on-mode. The altitudes f o r  autopilot turn-on during 

climb, turn-off during descent, and percent-of-time and percent- 

of-flights it was on are given in figure 25. The characteristics 

of a low amplitude oscillation in normal acceleration that appears 

sporadically in cruise, as first reported in Volume I, are sum- 

marized in figure 26. This phenomenon is believed to be due to 

off-nominal autopilot operation in the altitude-hold mode. The 

presence of such a low-frequency resonance was predicted in 

reference 13. Figure 27 shows normal acceleration power spectra 
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with autopilot off and on. It can be seen that the effect of the 

autopilot operation is to shift the gust response of aircraft to 

a higher frequency, that is from 0.35 Hz to 0.8 Hz in this example 

as predicted in reference 13. Reference 13 also indicates that 

another effect of the autopilot is a reduction in the gust response 

by 10 to 25 percent. However, these autopilot effects were not 

factored into the Ude t r a n s f e r  function in this analyses in order 

to maintain comparability with the previous VGH results. 

CONCLUDING REMARKS 

Data obtained from the Digital Flight Data Recorder system of 

an L 1011 a i rc raf t  in 914 flights and 1619 hours of airline revenue 

operations are presented as an extension of the work documented in 

Volume I of this report. Some new data on conditions with flap 

deployment and autopilot usage are given. In addition, accelera- 

tion statistics are presented from 23 hours on non-revenue flights. 

NO general discussion of the data is presented. 
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TABLE I 

LOCKHEED L 1011-1 CHARACTERISTICS USED IN THE ANALYSIS 

0 Geometrical Characteristics 

o Wing A r e a  S = 3456 ft2 

o Wing Mean Chord = 22.3 f t  

0 L i f t  Curve Slope C per degree 
La 

Flaps-up = 

M 

.20 

. 3 5  

. 5 0  

.60 

70 

.80 

.89 

.91 

.95 

- HP = 0 

.0923 

.0923 

.0913 

.0918 

.0940 

-- 
-- 
-- 
-- 

lOkft  

.0928 

.0928 

,0920 

.0928 

.0954 

.lo38 

.1210 

-- 
-- 

20kft 

.0929 

.0930 

.0929 

.0940 

.0970 

.lo58 

.1240 

.1227 

-1030 

40 k f t  

.0936 

.0938 

.0946 

.0963 

.lo03 

1100 

.1305 

.1286 

.lo81 

Flaps Down 

FLP, deq 

0 

4 

10 

18 

22 

27 

33 

45 

= f (FLP) 

HP = 0 

.0925 

.0973 

.0980 

.0975 

.0971 

.0962 

.0948 

.0912 

o Weight was computed linearly with t i m e  from take off t o  

landing as described in Appendix C i n  Volume I. 



TABLE I1 

I N D E X  OF FLIGHT PROFILE AND ACCELERATION STATISTICS 

FLIGHT PROFILE STATISTICS 

o ENTIRE FLIGHTS 

Figure Number 

3 

4 

5 

6 

7 

o FLAPS DEFLECTED 

8 

Subject 

Weight vs. Flight Duration 

Altitudes and Gross Weights 

Altitudes and Airspeeds 

Altitude Summary 

Maximum Altitudes 

Flap Detent Use 

9 Weights, Altitudes and Airspeeds 

10 Flap Deflection Times 

11 Equivalent Airspeeds and Detents 

12 Flap Use above 10,000 ft 

Page Numbers 

12-17 

18 

19-22 

23 

24-25 

26 

27-33 

34-36 

37 

38-39 
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TABLE I1 (continued) 

ACCELERATION DERIVED STATISTICS 

o ENTIRE FLIGHTS 

Figure Number sub j ect Page Numbers 

13 Normal Acceleration Exceedances 

(a) a, matrix 

(b) a,,,,, matrix 

(c) anG matrix 

( d ) - ( k )  a,, aM' a& plots 

14 Lateral Acceleration Exceedances 

6) ay matrix 

( b ) - ( k )  ay p l o t s  

15 U,, Exceedances 

(a) U,, matrix 

( b ) - ( k )  u,, plots 

16 Peak Positive and Negative a,, vs. Altitude 

(a) a, matrix 

(b ) - (k )  a, plots 

17 Peak Positive and Negative am vs. Altitude 

(a) anH matrix 

( b ) - ( k )  a, plots 

18 Peak Positive and Negative anG vs. Altitude 

(a) affi matrix 

(b ) - (k )  a,, plots 

4 0  

41 

42 

43-52 

53 

54-63 

64 

65-74 

75 

76-85 

86 

87-96 

97 

98-107 
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TABLE I1 (concluded) 

19 Peak Positive and Negative Ude vs. Altitude 

(a) Ud, matrix 

(b)-(k) U& P l o t s  

o FLAPS DEFLECTED 

108 

109-118 

Figure Number Subject Page Numbers 

20 a, Exceedances with Flaps Deflected 

Take O f f  Detents matrix 119 (a) 

(b) Take O f f  Detents p l o t  120 

121 Landing Detents matrix (c) 

Landing Detents p l o t  122 (d) 

21 Peak Positive and Negative an per flight and EAS bands 

(a) - (d) Take Off Detents 123-126 

(e) - (k) Landing Detents 

o NON-REVENUE FLIGHTS 

Figure Number Subject 

127-133 

b 

Page Numbers 

22 N o r m a l  Acceleration Exceedances 

(a) an matrix 134 

(b) anM matrix 135 

(c) a"G matrix 136 

(a) ay matrix 

(b)-(k) ay plots 

24 U,, Exceedances 

9 

137-146 

147 

148-157 

158 

159-168 
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Figure 7.- Concluded. 

25 



0 z 
K 

14.19 hours Takeoff Phxc 
Total Flight Time 1619.24 hours 
Total Flights 914 

0.769 1 

/ /  
0.1062 

V / / I  
0.0005 0.0005 

I 1 1 I 

10 18 22 27 33 42 0 4 

Flap Dstsnt. dogroes 

Flap detent, degrees 

4 10 18 22 2 7  33 42  
I I  I I I I [V 
0 2  7 14 20 25 30 37 45 

Flap deterir luniu for flap detent. degrees 

I 
I 

4 7  

5 ,  

I 

3 7  

I 

j 
2: 

Landing Phase 98.84 h o w  
Totai Flight Time 161924 hours 
Total Flights 914 

1.7280 

Figure 8.- Percent of total flight time at each flap detent. 

2 6  



8 
d 

0.8 

0.7 - 

0.6 - 

0.5 - 

0.4 - 

0.3 - 

x 

0.3 :_I 
0.2 

0.1 

0.0 

0.a 

0.7 

0.6 

0-5 

0-4  

0.3 

0.2 

0.1 

0.0 

350 370 390 d10 430 450 250 270 290 310 330 

Gross Welght. klb 

i 0.4234 

0 .2  

0 . 1  

0.0 
1 2 0  I30 140 150 160 170 180 180 200 210 220  230 240 250 260  270 

CAS. knots 

(a) Take off, flaps = 4'; 12.4544 hours 

Figure 9.- Gross weight, altitude above airport, and airspeed percent time distributions. 

27 

r 



8 
K 

II 

0.7 - 

0.6 - 

0.5 - 

0 . A  - 

0.3 - 

0.1 - 
0.0226 0.0292 0.0235 

v,,l p,,,,,q v ,  7 1  , 
0.0107 0.0024 0.0003 0.0035 o.0141 

0.0 I 1 

250 270 290 310 330 550 370 390 410 430 450 

Croaa WalQhl, klb. 

0.8 - 

0.7 - 

0.6 - 

0.5 - 

0.4 - 

0.3 - 

0.2 - 

0.1 - 0.0660 

0.0173 0.0015 0.0000 
3.021 5 

0.0 ? 1 1 I 

O/.S .5/1 1/2 2/J 3/4 4/5 5 / 6  6 / 7  7,'s 8/9 9/10 

Altltudm Above Atroert. Y f t  

0.9 

0.7 - 

0 .6  - 

0.5 - 

0.4 - 

0.s - 

0.2 - 

0 . 1  o.oas8 - 
0.0336 0.0150 

0 . 0 0 2 6 0 ~ 0 0 0 ~ ~ 0 0 1  ' o . o o o r o . q 0 6 A m  m - 0.0002 
0-0 u 1 

1 2 0  130  1 4 0  1 5 0  1 6 0  1 7 0  1eo 190  zoo 210 220 230 2co 250 260 270 

CAS. *not. 

(b) Take off, flaps = 10'; 1.7203 hours 

Figure 9. - Continued. 

28 



0.8 

0.7 - 

0.6 - 

0.5 - 

0.4 - 
0.3 

0.2 

0.1 

0.0 

0.3674 

250 270 290 310 330 350 370 

0.7 - 

0.6 - 
0.5 - 

0.4 - 

0.3 - 

390 

0.8 

0.7 - 

0.6 - 

0.5 - 
0.4 - 

0.3 - 

0.2 i 

41 0 u30 450 

0.1844 

0.1 536 0.1 934 
0.2 

0.1 

0.0 

0.1 

0.0 
120 130 140 1 9 0  160 1 7 0  i a o  190 200 210 220 230 2uo 250 2 b O  270 

CAS. knots 

0 / . 5  5 1 1  1 / 2  213 314 4/5 S/6 6 / 7  7 / 8  8/9 9/10 

Altltud. AbovO Airport. kft 

(c)  Landing, flaps = 4'; 15.2172 hours 

Figure 9. - Continued. 

2 9  



0.8 

0.6 

0.5 

8 
d 

x 

0.7 0.681 4 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

0.0 

0.8 

0.7 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

0.0 

430 450 250 270 290 310 350 350 370 390 410 

t r o m m  Walght. Ulb. 

0.4397 

430 450 250 270 290 310 350 350 370 390 410 

0.2171 

0.1685 

0.1 239 rn 0.0829 
0.0648 

0.035 

0.4 

0.3 

0.2 

0.1 

0.0 

0.5626 

120 1 3 0  1 1 0  150 160 1 7 0  lao 190 200 2 1 0  220 ZJO 240 250 260 270 

CAS. knolm 

(d) Landing, flaps = 10’; 27.9800 hours 

Figure 9. - Continued. 

30 



0 
2 
x 

0.5 

0.4  

0.3 

0 .2  

0.1 

0.0 

0.2463 R 
0.5110 

0.0946 

A l t l t u d s  Above  AIrpOr?. k t t  

0.8 

0.7 

0.6 

0.5 

0.A 

0.3 

0.2 

0. I 

0.0 

0.537 I 

0.5054 

0.2626 

0.0221 
0.0007 i, .oooo 

0.0268 
mo.oolo 

1 1 

120 130 1 4 0  150 160 170 180 1 9 0  2 0 0 -  210 220 230 240 250 2 6 0  270 

CAS. k n o l l  

(e )  Landing, flaps = 22’; 23.3960 hours 

Figure 9. - Continued. 

31 



0 
2 

II 

0.6 

0.7 i 
0.5 i 

0.1 4 0.0651 

0.0 I 0.061 1 

250 270 290 3 1 0  330 350 370 390 410 430 450 

G r o + r  Wolght. klb. 

0.8 , 

0.6 

0.7 i 
0.5 

0.A 

0.3 

0.2 

0.1 

0.0 

0.8 

0.7 

0.6 

0.5 

0.4 

0.3 

0.2 

0 .1  

0-0 

i 0.4186 

0.4920 

0.1042 

0.021 1 - 0.0050 0.0034 0 .001  4 

1 

0.001 1 
1 

0.0004 0.000 

0 / . 5  .5/1 1/2 2/3 3/4 4/5 5/6 6/7 7 / 8  8/Q 9/10 

AltltUdO A b O V O  Alrport .  kf t  

1 0.6247 

120 130 1 4 0  150 1 6 0  170 180 190 200 210 220 230 240 250 260 270 

CAS. knola 

(f) Landing, flaps = 33'; 21.1 119 hours 

Figure 9. - Continued. 

3 2  



8 - 
0.0952 

0.0219 

x y '=I 
/ 

0.0183 
v 1 / 1  

U.3 

0.7 

0.6 

0 . 5  

0.4 

0.3 

0.2 

0.1 

0.a 

0.7 

0.6 

0.5 

0.4 

0.3 

0.2 

0 . 1  

0.0 

250 270 %SO 310 330 350 370 390 410 430 450 

Cro-3 Welght. klb. 

0.0025 0.0016 0.0010 0.0004 0.000 
1 1 1 1 

0.7 

0.6 

0 .5  

0.4 

0.3 

0/.5 .5/1 1/2 213 3/4 4/5 5/6 6/7 7 / 8  8/4 9/10 

Altltude Above  Alrport .  k i t  

0.8 

0.2 

0-1 

0.0 

0.2584 

0-0043 
1 1 1 

1 2 0  130 140 1 5 0  160  170 180 190  200 210 220 230  240 250 260 270 

C A S .  knota  

(g) Landing, flaps = 42'; 7.5845 hours 

Figure 9. - Concluded. 

3 3  



? ? ? ? ? ? ? ? ? ' ? " ? ?  9 0 

N 0 0 d d ~ ~ w w 1 ~ w N N O O O o 0 0 0 a o o o ~ o o o o o m  
N w d  A 

m 
O & ~ ~ ~ k A d A d 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0 0 0 0 0 ~  - - m - - A o N  --! 

m 

? 
t O O d d O O O O o O o O O O O O o O O O o o o o ~ o o o o o o  
0 N. H a  

d 

m 
d O O ~ ~ O ~ O O O O O O O O O O O O ~ O ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

0 rlrlrl 

N 

1 . .  

3 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0 0 0 0 0 0  
m 

n m 
W 

3 4  



FL
AP
 D

EF
LX

C
IT

O
N

S.
 D

EG
R

EE
S 

0
.0

 -
 

-5
 

.5
 -

 
1

.0
 

1
.0

 -
 

1
.5

 
1

.5
 -

 
2

.0
 

2
.0

 -
 

2
.5

 
2

.5
 
- 

3
.0

 
3

.0
 
- 

3
.5

 
3

.5
 
- 

4
.0

 
4

.0
 
- 

4
.5

 
4

.5
 
- 

5
.0

 
5

.0
 -

 
5

.5
 

5
.5

 -
 

6
.0

 
6

.0
 -

 
6

.5
 

6
.5

 
- 

7.
0 

7
.0

 
- 

7
.5

 
7

.5
 
- 

6
.0

 
8

.0
 
- 

8.
5 

8
.5

 -
 

9
.0

 
9

.0
 -

 
9

.5
 

9
.5

 
- 

10
.0
 

10
.0
 
- 

11
.0
 

1
1

.0
 
- 

1
2

.0
 

1
2

.0
 - 

19
.0
 

1
3

.0
 
- 

1
4

.0
 

1
4
-
0
 - 

1
5

.0
 

15
.0
 
- 

1
7

.0
 

1
7

.0
 
- 

1
9

.0
 

19
.0
 
- 

2
1

.0
 

21
.0
 
- 

23
.0
 

23
.0
 
- 

2
5

.0
 

2
5

.0
 -

 30
.0

 
3

0
.0

 -
 35

.0
 

3
5

.0
 -

 4
0

.0
 

4
0

.0
 
- 

6
0

.0
 

0
.0

 
- 

6
0

.0
 

2
.0

 

0 0 0 0.
7 

2
.4

 
5

.7
 

6.
6 

6.
3 

5.
9 

6.
9 

6
.6

 
7.
7 

6
.8

 
6.
0 

6
.0

 
5

.0
 

4.
8 

3
.5

 
3.

4 
2 
-
1
 

2
.2

 
2.
3 

1.
9 

1.
6 

0 
.s
 

0.
8 

0
.P

 
0 0.
1 

0 0
.4

 
0.
1 

0 0
.1

 
97
.0
 

7.
0 

0 0 0
.1

 
2.
0 

6.
3 

8.
1 

9
.6

 
8

.0
 

8.
5 

6
.7

 
7.
5 

8
.2

 
5

.6
 

5.
1 

4
.6

 
3.
3 

3
.5

 
2.

2 
1.
5 

1.
0 

1.
6 

1.
3 

1.
5 

0.
3 

0
.4

 
0

.7
 

0
.3

 

0.
1 

0 0 0 0 0 99
.6
 

a 

14
.0
 

0 0
.8

 
4

.0
 

1
1

.5
 

1
6

.2
 

1
7

.3
 

9.
1 

7.
1 

5.
7 

6.
9 

1
.5

 
3.
6 

2
.8

 
3.
0 

1.
3 

1.
3 

1.
3 

1
.0

 
0

.5
 

0
.2

 
0

.5
 

0
.3

 
0

.2
 

0
.2

 
0.
1 

0.
1 

0 0 0 0 0 0 0 0 99
.7
 

20
.0
 

0
 

0
.6

 
5

.9
 

12
.3
 

1
7

.6
 

1
6

.7
 

6
.4

 
6

.8
 

5.
7 

6.
3 

4.
4 

3.
2 

2
.7

 
2

.6
 

1
.0

 
1

.4
 

1
.2

 
0

.9
 

0.
3 

0.
3 

0
.3

 
0.

4 
0.
1 

0
.2

 
0

.1
 

0 0 0.
1 

0 0 0 0 0 0 
9

9
.9

 

2
5

.0
 

30
 .O

 

1.
1 

1
.5

 
8

.4
 

1
0

.4
 

2
3

.4
 

2
4

.7
 

2
6

.9
 

2
5

.5
 

1
9

.7
 

2
0

.5
 

8
.9

 
7

.5
 

3
.9

 
3

.6
 

3
.0

 
2

.5
 

2
.1

 
1

.8
 

0
.4

 
0

.4
 

0
.5

 
0

.5
 

0.
3 

0.
2 

0
.7

 
0.

7 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0.
1 

0.
1 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

9
9

.5
 

1
0

0
.0

 

0 
a 

M
O

TE
S 
:
 

1
. 

9
1

4
 f

li
g

h
te

 
2

. 
T

h
e 

la
a

t 
1

5
 a
ec
on
dn
 b
ef
or
e 

to
u

c
h

d
o

w
n

 
on

 o
u

ch
 f
li
gh
t 
ar
e 
no
t 

in
cl

u
d

ed
. 

3
. 

Fl
ap

 d
e

f
le

c
t

io
~

 la
ma

 t
h

an
 2

 d
eg
re
es
 

w
er

e 
co

n
u

id
er

od
 t
o 
be
 z

er
o.
 

(b
) 

La
nd

in
g:

 P
er

ce
nt

 of
 fl

ig
ht

s v
s.

 ti
m

e 
w

he
n 

la
nd

in
g f

la
p 
de
fl
ec
ti
on
 is

 
in
cr
ea
se
d t

o 
gr

ea
te

r t
ha

n 
in

di
ca

te
d v

al
ue

 

37
.0
 

3
.9

 
1

.7
 

9
.0

 
6

.5
 

1
.8

 
2.
3 

1
.1

 
1.
0 

0.
3 

0
.2

 
0.
1 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
3

3
.9

 

Fi
gu

re
 1

0.
- C

w
Jn

ue
d.

 



30 

20 

10 

0 

30 

20 

10 

0 

30 

20 

10 

0 

Flap incrcascs mom than 2' I 

c 
1 

r 

P I ml I I I 
0 10 20 30 

minutes 

Hap incrwscs morc than 7' i 

t ' nap  increases more than 200 

Flap incrcnscs more than 30' 

1- 
a 10 20 30 

minutes 

20 'O F 
Flap increases rnorc than 37' I 

0 I I I I I 
0 10 20 30 

Time Before Touchdown that Flap is Changed, minutes 

Figure 10. - Concluded. 

36 



0
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0
 

0 
0 

0 
0 

S 
LT

 
OT

 
1
 

0 
0 

0 
0 

0 
0
 

0 
1: 

0 
0 

0 
0 

0 
0 

0 
0
 

LC
 

?S
 

1 
0 

0 
0 

0
 

0 
0 

0 
t 

r 
0 

0 
0 

0
 

0 
0 

r 
I 

5
1

 
Z?
 

S
 

0 
0
 

7 
0 

0 
0 

0 
0 

0 
0 

0 
0 

1
 

5T
 

6T
 

U
T 

1
2

 
I1

 
9
 

0 
0 

0 
T 

0 
0 

0 
0 

0 
0 

0 
0 

0 
?
 

IZ
 

9T
 

LT
 

1
2

 
?T
 

?
 

0 
0 

0 
z 

0 
0 

0 
0 

0 
0 

0 
9
 

1
s

 
?C

 
L

l 
1
 

1 
F

 
I 

0 
0 

0 
0 

2 
0 

0 
0 

0 
0 

I
 

5
2

 
1
1
 

9
T
 

9
1

 
8 

T 
0 

0 
0 

0 
0 

0 
0 

.?
a 

O
P
L
t
 

L
h

 
L

F
-0

6 
LZ
 

oc
-F

Z 
zz

 
PZ

-0
2 

81
: 

02
-?

T
 

i- 
01

 
?T

-L
 

P
 

1
 

-2
 

m
 

- 
-sa
 

m
i- 

-
-

 

z 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

am
 

oz
c 
mu 

or
0 

O
J
 

OT
C 

O
S

 
O

O
C

 
m

&I
 O

O
C

 
0
1
 

0
6

2
 

aa
a 

w
z 

0
1
 

0
1

2
 
W

 0
8

1
 

c
y
 

OL
Z 

u
1
 O
LC

 
O

L
 

0
9

2
 

*a
l 

O
EC

 
O

S
 

0
1

1
 

O
U

 o
w

 
O

J 
O

tC
 

91
: 

0 0 0
 0 0 0 E
a

I 
O

C
C

 
0

s
 

oc
z 

I
?
 

I
2

 
F 

0 
0 

0 
0 

0 
0 

0 
0 

2 
6
 

lt
 

6
2

 
I 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 



20 

19 

18 

17 

16 

15 

14 

1s 
12 

1 1  

10 

9 

8 

7 

6 

5 
4 

3 
2 
1 

0 

9.5 1 0  10.5 1 1  11.5 12 12.5 13 13.5 1 4  14.5 15 15.5 16 16.5 17 17.5 18 

(a) Pressure altitude at initial flap deflection, kft 

20 

73 Flights Included 
16 

12 

200 21 0 220 230 240 250 260 270 

(b) Calibrated airspeed at initial flap deflection, kts 

Figure 12.- Flap use above 10,000 feet pressure altitude. 

38  



30 

26 '7 73 Rights Included 

24 

22 

20 

18 

16 

14 

12 

10 

8 

6 

4 

2 

0 

1 1 1  1 1 

5 6 7 8 9 10 1 1  0 1 2 3 4 

(c) Minutes above 10,000 ft. that flaps deflected > 2 deg 

10 

.-I 73 Flights Included 

0 2  4 6 8 10 12 14 16 18 20 22 24 26 

(d) Minutes before touchdown of initial flap deflection 

Figure 12.- Concluded. 

39 



t 

PR
ES

SU
R

E 
A

LT
IT

U
D

E 
B

A
N

D
S 

n 
a
 

Ip
 
0
 

LB
VE
L 

57’ 
s 1.
60
 

1.
40
 

1.
20
 

1.
00
 

.7
0 

.6
0 

.5
0 

.4
0

 
.3
0 

.2
0 

.1
5 

.1
0 

.0
5 

0.
00
 

- .
05
 

-.
lo

 
-.
15
 

-.
2

0
 

-.
30
 

-.
4

0
 

-.
50
 

-.
60
 

-.
70
 

-.
0O

 
-1
.0
0 

-1
.2

0 
-1
.4
0 

-1
.6
0 . a
o 

PL
IG

H
T

 
30

O
R

S 
@ 

A
LT

 
FL

IG
H

T
 M

IL
E

S 
@ 

AC
T 

-5
0

0
 
TO
 

45
00

 F
T

 

0
 0 0 0 0 0 0 0
 0.
13
 

1.
57
 

14
.5
0 

43
.5
8 

14
0.
52
 

86
5.
02
 

74
.6
9 

17
.1
4 

4.
42
 

0.
34
 

0
.0

4
 

0 0 0 0 0 0 0 0 

36
2.
38
 

28
3.
09
 

11
9.
38
 

24
01
4.
89
 

45
00
 T
O 

95
00
 F

T
 

0 0 0 0 0.
01
 

0.
03
 

0.
06
 

0.
12
 

0.
36
 

1.
37
 

9.
31
 

25
.8
4 

10
1.
17
 

20
8.
06
 

81
1.
63
 

39
.0
1 

9
.7

7
 

3.
36
 

0.
64
 

0.
17
 

0.
06
 

0.
03
 

0.
01
 

0 0 0 0 0 

14
8 
.2
2 

io
a 
.O

Q 
29
50
0.
10
 

95
00
 T
O 

14
50
0 
PT
 

0
 0 0 0 0.
01
 

0.
01
 

0
.0

3
 

0.
10
 

0.
97
 

5.
89
 

66
.1
0 

19
4.
39
 

94
7.
45
 

13
5.
16
 

34
.1
5 

8.
40
 

3.
31
 

0.
55
 

0 
.l
4 

0.
04
 

0 0 0 0 0 0 0 0
.2

8
 

15
.8
3 

10
8.
72
 

37
75
7.
93
 

14
50
0 

TO
 

19
50
0 
TO
 

24
50
0 
TO
 

29
50
0 

TO
 

34
50
0 
TO
 

39
50
0 
TO
 

-5
00
 T
O 

19
50
0 
FT

 
24

50
0 

B’
P 

29
50
0 

I
T

 
34
50

0 
PT
 

39
50
0 
PT
 

44
50
0 
FT
 

44
50
0 

E
T
 

0 0 0 0 0 0 0.
01
 

0.
04
 

0.
17
 

0.
65
 

3.
41
 

35
.5
2 

14
8.
09
 

10
41
.5
6 

12
2.
23
 

23
.9
9 

6.
26
 

2.
31
 

0.
36
 

0.
14
’ 

0.
06
 

0.
01
 

0 0 0 0 0 0 9.
58
 

0 0 0 0
 

0 0 0 0
 

0.
01
 

0.
24
 

1.
21
 

3.
83
 

17
.9
5 

11
5.
24
 

11
23
.3
4 

90
.7
3 

13
 - 6

9 
3.
11
 

1.
06
 

0.
13
 

0.
02
 

0 0 0 0
 

0 0 0 0 

0 0 0 0 0 0 0 0 0.
01
 

0.
09
 

0.
80
 

2.
54
 

13
.0
9 

92
.2
0 

13
01
.3
9 

71
.5
9 

9.
82
 

1.
73
 

0.
55
 

0.
02
 

0 0 0 0
 

0 0 0 0 0 

0 0 0 0 0 0 0
 0.
02
 

0.
10
 

0.
58
 

1.
82
 

67
.8
1 

15
33
.9
1 

57
.6
7 

7.
81
 

1.
61
 

0
.0

8
 

0.
02
 

0.
01
 

0.
01
 

0.
01
 

0 0 0 0
 

0 0
.0

4
 

a .
71
 

0.
49
 

0 0 0 0 0 0 0
 
0
 

0.
01
 

0.
03
 

0.
39
 

1.
26
 

6.
70
 

53
.1
7 

16
77
.9
5 

48
.7
1 

6.
05
 

1.
20
 

0.
35
 

0.
04
 

0.
01
 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 4.
76
 

70
.7
1 

17
41
.7
6 

93
.9
4 

10
.4
7 

0.
95
 

0.
32
 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0.
01
 

0.
02
 

0.
07
 

0.
35
 

2.
64
 

7.
71
 

29
.4
4 

10
8.
65
 

14
03
.0
5 

17
.0
0 

3.
87
 

1.
22
 

0.
16
 

0.
04
 

0.
01
 

0 0 0 0 0 0 0 87
.2
5 

77
.1
7 

83
.3
0 

11
0.
42
 

26
6.
52
 

74
2.
54
 

3.
15
 

16
19
.2
4 

31
44
5.
86
 

36
59
6.
70
 

52
34
4.
52
 

13
13
69
.9
2 

36
38
08
.5
3 

15
45
.1
4 

70
83
83
.6
0 

TO
TA
L 

F
L

IG
H

T
S 

91
4 

‘IY
YT

AL
 P

L
IG

H
T

 8
0-

 
FZ

A
PS

 U
P 

AN
D 

DO
W

N 
16
19
.2
4 

TO
TA
L 

FL
IG

H
T

 M
IL
ES
 P

U
P

S
 U
P 
AN
D 
DO
WN
 
70
83
83
.6
0 

(a
) 

le
ve

l c
ro

ss
in

g c
ou

nt
s 

pe
r h

ou
r w

ith
in

 p
re

ss
ur

e a
lti

tu
de

 b
an

ds
 

Fi
gu

re
 1

3.
- 

No
rm

al
 a

cc
el

er
at

io
n 

ex
ke

da
nc

es
. 



PR
ES
SU
RE
 A

LT
lT

U
D

E 
B

A
N

D
S 

LE
V

EL
 

1.
60
 

1.
40
 

1.
20
 

1.
00
 

.0
0 

.7
0

 
.6
0 

.5
0 

.4
0

 
-
3
0
 

-2
0 

-1
5 

* 
10
 

.0
5 

0.
00
 

-.
05
 

-.
lo
 

-.
15
 

-.s
o 

-.
3

0
 

-.
40
 

-.
50
 

-.
6

0
 

-.
70
 

-.
a0
 

-1
.0
0 

-1
.2
0 

-1
.4
0 

-1
.6
0 

Q
' s
 

FL
IG

W
I 

H
O

U
R

S 
@ 

A
LT

 
FL

IG
E

T
 M

IL
E

S 
@ 

A
LT

 

-5
00
 T

O 
45
00
 F

T
 

0 0 0 0 0 0 0 0 0 0.
04
 

1.
03
 

4.
32
 

47
.7
4 

30
.0
5 

4.
15
 

0.
39
 

0.
03
 

0 0 0 0 0 0 0 0 0 0 

11
9.
38
 

24
01
4.
89
 

17
. 1
8 

15
3.
48
 

45
00
 T

O
 

95
00
 P

T
 

0 0 0 0 0 0 0 0 0 0.
06
 

0.
69
 

3.
22
 

42
.9
4 

12
9.
03
 

26
.1
0 

3.
94
 

0.
43
 

0.
06
 

0 0 0 0 0 0 0 0 0 0 is
. 4
8 

io
a.
04
 

29
50
0.
10
 

95
00
 T

O
 

14
50
0 

F
T

 

0 0 0 0 0 0 0 0 0.
01
 

0.
03
 

0.
23
 

1.
22
 

7.
49
 

32
.7
7 

12
2.
85
 

22
.3
5 

3.
09
 

0.
29
 

0.
03
 

0 0 0 0 0 0 0 0 0 0 

10
8.
72
 

37
75
7.
93
 

14
50
0 
TO
 

19
50
0 

F
T

 

0 0 0 0 0 0 0 0 0 0.
03
 

0.
21
 

0.
69
 

3.
25
 

20
.5
3 

11
9.
14
 

17
.6
5 

1.
98
 

0.
26
 

0.
03
 

0 0 0 0 0 0 0 0 0 0 77
.1
7 

31
14
5.
06
 

19
50
0 

TO
 

24
50
0 

F
T

 

0 0 0 0 0 0 0 0 0 0.
01
 

0.
06
 

0.
38
 

1.
73
 

13
.2
4 

12
0.
15
 

11
.7
2 

1.
02
 

0.
12
 

0.
01
 

0 0 0 0 0 0 0 0 0 0 8
3
-
3
0
 

36
59
6.
70
 

24
50
0 

TO
 

29
50
0 

F
T

 

0 0 0 0 0 0 0 0 0 0 0.
05
 

0.
18
 

0.
92
 

8.
47
 

13
9.
09
 

7.
01
 

0.
39
 

0.
05
 

0.
01
 

0 0 0 0 0 0 0 0 0 0 

11
0.
42
 

52
34
4.
52
 

29
50
0 
TO

 
34
50
0 
PT
 

0 0 0 0 0 0 0 0 0
 

0
 

0.
02
 

0.
07
 

0.
26
 

3.
71
 

16
5.
95
 

3.
23
 

0.
21
 

0.
05
 

0.
01
 

0
 

0
 

0 0 0 0 0 0 0 0 

26
6.
52
 

13
13
69
.9
2 

34
50
0 
TO
 

39
50
0 

F
T

 

-
0

 
0 0 0 0 0 0 0 0 0 0 0.
02
 

0.
12
 

2.
15
 

2.
02
 

0.
10
 

0.
01
 

0 0 0 0 0 0 0 0 0 0 0 

74
2.
54
 

36
38
08
.5
3 

18
4.
68
 

39
50
0 

TO
 

44
50
0 

F
T

 

0 0 0 0 0 0 0 0 0 0 0 0 0 1.
27
 

3.
17
 

0.
32
 

0
 0 0
 

0 0 0 0 0 0 0 0 0 3.
15
 

15
45
.1
4 

18
1.
22
 

TO
TA
L 

FL
IG

E
T

S 
TO

TA
L 

FL
IG

H
T

 H
OU
RS
 F

L
A

P
S 
UP
 A

ND
 

D
3l

W
 

-5
00
 T

O
 

4
4

5
0

0
 F

T
 

0 0 0 0 0 0 0 0 0 0.
01
 

0.
16
 

0.
70
 

3.
21
 

1
2

.4
2

 
16
1.
87
 

8
-
8
4
 

1.
03
 

0.
11
 

0.
01
 

0 0 0 0 0 0 0 0 0 0 

16
19
.2
4 

70
83
83
.6
0 

91
4 

16
19
.2
4 

TO
TA

G 
FL

IG
H

T
 M
IL
ES
 F

L
A

P
S 

U
P 

AN
D 

70
83
83
.6
0 

(b
) 

Ie
ve

l c
ro

ss
in

g c
ou

nt
s p

er
 h

ou
r w

ith
in

 pr
es

su
re

 a
lti

tu
de

 b
an

ds
 

Fi
gu

re
 1

3,
- 

C
on

tin
ue

d.
 



lg
vB
L 

1.
60
 

1.
40
 

1.
20
 

1.
00
 

.O
O 

.7
0 

-6
0

 
.5
0 

.4
0 

.3
0 

.2
0 

.1
5 

.1
0 

.0
5 

q
'S

 

0 - .
05
 

-.
lo
 

-.
I5

 
-.

2
0

 
-.
30
 

-.
do
 

-.
50
 

-.
6

0
 

-.
TO

 

-1
.0
0 

-1
.2
0 

-1
.4
0 

-1
.6
0 

-.
eo

 

FL
IG

H
T

 H
O

U
R

S 
@ 
AL
T 

F
L

IG
B

T
 M
IL
ES
 @

 
AL
T 

-5
00
 T
O 

45
00
 F
T 

0 0 0 0 0 0 0 0 0 0.
13
 

1.
94
 

8.
73
 

42
.4
0 

23
9.
27
 

11
21
.5
2 

23
2.
50
 

41
.3
9 

8.
64
 

1.
99
 

0.
18

 
0.
03
 

0 0 0 0 0 0 0 0 

$1
9.
38
 

24
01
4 
.e
9 

45
00
 T
O 

95
00
 P
T 

0 0 0 0 0 0 0.
02
 

0.
06
 

0
 .l
a 

0.
35
 

1.
00
 

5.
00
 

17
.9
2 

92
.4
1 

12
05
 -
66

 
94
.2
2 

17
.7

5 
4.
98
 

2.
02
 

0.
45
 

0.
14
 

0.
06
 

0.
01
 

0.
01
 

0.
01
 

0 0 0 0 

10
8.
04
 

29
50
0.
10
 

95
00
 T
O 

14
50
0 

F
T

 

0 0 0 0 0 0.
01
 

0.
02
 

0.
03
 

0.
13
 

0.
40
 

1.
70
 

4.
67
 

15
.3
5 

72
.0
5 

13
03
.0
2 

73
.7
5 

15
.4
4 

4.
68
 

0.
36
 

0
.0

3
 

0 0 0 0 0 0 0 

1O
E 
-
7
2
 

37
75
7.
93
 

1.
89
 

0
.0

8
 

14
50
0 
N

 
19
50
0 
FT
 

0 0 0 0 0 0 0 0.
03
 

0.
04
 

0.
26
 

1.
10
 

2.
84
 

9.
56
 

50
.6
9 

15
05
.4
5 

51
.1
3 

9.
25
 

2.
73
 

1.
10
 

0.
19
 

0 
.O

L 
0.
01
 

0
.0

1
 

0 0 0 0 0 0 77
.1

7 
31
44
5.
06
 

19
50
0 
TO
 

24
50
0 
FT

 

0 0 0 0 0 0 0 0 0.
01
 

0.
02
 

0.
24
 

0.
95
 

4.
31
 

31
.2
4 

16
02
.9
7 

32
.3

5 
4.
57
 

0.
92
 

0.
18

 
0.
02
 

0 0 0 0 0 0 0 0 0 83
.3
0 

36
59
6.
70
 

24
50
0 
TO
 

29
50
0 

F
T

 

0 0 0 0 0 0 0 0 0 0.
01
 

0.
14
 

0.
59
 

3.
29
 

27
.4
7 

16
23
.8
2 

27
.2
9 

3.
31
 

0.
67
 

0.
19
 

0 0 0 0 0 0 0 0 0 0 

11
0.
42
 

52
34
4.
52
 

29
50
0 
TO
 

34
50

0 
IT

 

0
 0 0 0 0 0 0 0 0.
01
 

0.
06
 

0.
20
 

0.
72
 

3.
37
 

27
.9
5 

16
47
 - 05

 
27
.5
3 

3.
26
 

0.
68
 

0.
20
 

0.
03
 

0.
01
 

0.
01
 

0.
01
 

0.
01
 

0 0 0 0 0 

26
6.
52
 

13
13
69
.9
2 

34
50
0 
TO
 

39
50
0 
PT

 

0 0 0 0 0 0 0 0 0 0.
01
 

0.
11
 

0.
51
 

2.
73
 

23
.9
0 

16
51
,6
4 

23
.6
9 

2.
62
 

0.
45
 

0.
10
 

0.
01
 

0 0 0 0 0 0 0 0 0 

74
2.
54
 

36
38
08
 -
5
3
 

39
50
0 
To
 

44
50
0 
PT
 

0 0 0 0 0 0 0 0 0 0 0
 0 0.
95
 

32
.3
7 

17
02
.4
1 

31
.7
4 

1.
27
 

0 0 0 0 0 0 0 0 0 0 0 0 3.
15
 

15
45
.1
4 

TO
TA

L 
FL

IG
B

T
S 

TO
TB
L 

FL
IG

R
T

 E
OV
RS
 F
LA
PS
 U

P 
AN

D 
DO

W
N 

TO
TA
L 

FL
IG

B
T

 M
IL
ES
 F
LA
PS
 U

P 
ZU

TD
 

W
W

N
 

-5
00
 T
O 

44
50
0 
FT
 

0 0 0 0 0 0
 

0 0
.0

1
 

0.
02
 

0.
09
 

0.
54
 

1.
87
 

50
.2
1 

15
52
.7
4 

49
.8
3 

7.
91
 

1.
82
 

0.
56
 

0.
09
 

0.
02
 

0.
01
 

0 0 0 0 0 0 0 

16
19
.2
4 

8
.0

7
 

70
83
83
 .G

O 

91
4 

16
19
.2
4 

70
83
03
.6
0 

1 

(c
) 
%G
 l

ev
el

 cr
os

sin
g 

co
un

ts 
pe

r h
ou

r w
ith

in
 pr

es
su

re
 al

tit
ud

e b
an

ds
 

Fi
gu

re
 1

3.
- 

C
on

tin
ue

d.
 



105 

104 

103 

102 
3 

5 
8 c1 101 

0 u 
100 

lo-’ 

10-2 

10-3 
-1 

(d) k, &, kG, -500 to 4500 feet altitude 

3 

Figure 13.- Continued. 

43 



914 Total Flights 
Total Hours 108.04 
TotalMiles 29500 

IW’ 

104 

103 

102 

10’ 

100 

10-1 

10-2 

1 0 - 3  
-1.00 -0.80 -0.60 -0.40 -0.20 0.00 0.20 0.40 0.60 0.80 1.00 

Incremental Acceleration, g units 

(e) k, b,.h, 4500 to 9500 feet altitude 

Figure 13.- Continued. 

4 4  



914 Total Flights 
Total Hours 108.72 
Total Miles 37758 

IU’ 

104 

103 

102 

10’ 

100 

10-1 

10-2 

1 0 - 3  
-1.00 -0.80 -0.60 -0.40 -0.20 0.00 0.20 0.40 0.60 0.80 1.00 

Incremental Acceleration, g units 

(f) q, h, qG, 9500 to 14500 feet altitude 

Figure 13.- Continued. 

4 5  



Total Flights 9 14 
Total Hours 77.17 
Total Miles 3 1446 

10 5 

104 

10 3 

102 

10’ 

1 0 0  

10-1 

10-2 

10-3 

r 

-1.00 -0.80 -0.60 -0.40 -0.20 0.00 0.20 0.40 0.60 0.80 1.00 

Incremental Acceleration, g units 

(g) k,  b, b, 14500 to 19500 feet altitude 

Figure 13.- Continued. 

4 6  



Total Flights 914 
Total Hours 83.30 
Total Miles 36597 

105 

1 0 4  

103 

102 s 
$ 10' 

3 
3 

1 0 0  

10-1 

10-2 

104 
-1.00 -0.80 -0.60 -0.40 -0.20 0.00 0.20 0.40 0.60 0.80 1-00 

Incremental Acceleration, g units 

(h) k, b, h, 19500 to 24500 feet altitude 

Figure 13.- Continued. 

4 7  



105 

1 0 4  

1 0 3  

1 0 2  s 4 u 101 

100 
3 

1 Q - 1  

10-2 

1 0 - 3  
-1 

Total Flights 
Total Hours 
Total Miles 

9 14 
110.40 

52345 

.OO -0.80 -0.60 -0.40 -0.20 0.00 0.20 0.40 0. 

Incremental Acceleration, g units 
.60 0.80 1.00 

(i) k, h, b, 24500 to 29500 feet altitude 

Figure 13.- Continued. 

4 8  



105 

1 0 4  

1 0 3  

102 

101 

100 

10-1 

10-2 

10-3 

Total Flights 914 
Total Hours 266.52 

-1.00 -0.80 -0.60 -0.40 -0.20 0.00 0.20 0.40 0.60 0.80 1.00 

Incremental Acceleration, g units 

(j) q, h, G, 29500 to 34500 feet altitude 

Figure 13.- Continued. 

4 9  



Total Flights 914 
Total Hours 742.54 
Total Miles 363809 

105 

1 0 4  

103 

1 0 2  

10’ 

100 

10-1 

10-2 

10-3 
-1.00 -0.80 -0.60 -0.40 -0.20 0.00 0.20 0.40 0.60 0.80 1.00 

Incremental Acceleration, g units 

(k) k, &, kG, 34500 to 39500 feet altitude 

Figure 13.- Continued. 

50 



10s 

104 

1 0 3  

102 

10' 

1 0 0  

10-1 

10-2 

10-3 

914 
3.15 

-5 

-1.00 -0.80 -0.60 -0.40 -0.20 0.00 0.20 0.40 0.60 0.80 1.00 

Incremental Acceleration, g units 

0) %, anM, bT, 39500 to 44500 feet altitude 

Figure 13.- Continued. 

5 1  



Total Flights 914 
Total Hours 
Total Miles 708384 

1 6 1 9.24 

1 0 4  

103 

102  

10’ 

1 0 0  

10-1 

10-2 

10-3 
-1.00 -0.SO -0.60 -0.40 -0.20 0.00 0.20 0.40 0.60 0.80 1.00 

Incremental Acceleration, g units 

(m) k, h, h, -500 to 44500 feet a l thde  

Figure 13.- Concluded. 

5 2  



PR
ES
SU
RE
 A

L’
M

TU
D

EB
A

N
D

S 

y
l
 

w
 

Y 
a
 

g
’s

 

.4
8

 
.4

4
 

.4
0

 
.3

6
 

.3
2

 

.2
4

 
.2

0
 

.1
6

 
.1

2
 

.0
6

 
.0

4
 

.0
2

 
0 -.

0
2

 
-.

0
4

 
-.

0
6

 
-.

0
8

 
-.

 12
 

-.
16
 

-.
2

0
 

-.
2

4
 

-.
2

8
 

-.
3

2
 

-.
3

6
 

-.
 40

 
-.

4
4

 
-.

4
0

 

.2
a

 

. oa
 

FL
IG

H
T

 
H

O
U

R
S 

@ 
A

C
T 

FL
IG

H
T

 M
IL

E
S 

0 
AL

T 

-5
00

 
TO

 

45
00

 F
T

 

0 0 0 0 0 0 0 0 0 0.
01
 

0
.5

9
 

3
.4

7
 

2
8

.2
6

 
1

7
8

.3
9

 
8

5
9

.7
3

 
4

3
0

.6
5

 
5

6
.9

4
 

6
.7

3
 

0
.8

6
 

0
.0

6
 

0 0 0 0 0 0 0 0 0 

1
1

9
.3

8
 

2
4

0
1

4
.8

9
 

45
00

 T
O

 

95
00

 P
T

 

0 0 0 0 0 0 0 0 0
.0

2
 

0 
.0

4
 

0
.4

3
 

12
.2

2 
64

.2
0 

7
1

8
.9

2
 

1
7

2
-2

2
 

1
9

.5
0

 
2

.7
6

 
0

.6
3

 
0

.1
2

 
0

.0
4

 
0

.0
1

 
0 0 0 0 0 0 0 1

-8
9

 

1
0

8
.0

4
 

2
9

5
0

0
.1

0
 

95
00

 T
O

 

14
50

0 
FT

 

0 0 0 0 0 0 0 0 0 0
.0

1
 

0
.4

3
 

1
.7

8
 

1
0

.3
3

 
7

4
.0

1
 

7
2

7
.6

8
 

1
2

0
.9

2
 

1
1

.3
9

 
1

.9
4

 
0

.5
0

 
0

.0
6

 
0 0 0 0 0 0 0 0 0 

1
0

8
.7

2
 

37
75

7 
-
9
3
 

1
4

5
0

0
 T
O 

1
9

5
0

0
 F
T 

0 0 0 0 0 0 0 0 0 0
.0

1
 

0
.2

7
 

6
.1

0
 

5
0

.7
9

 

8
1

.1
4

 
6

.9
7

 
1

.2
1

 
0

.2
9

 
0

.0
4

 
0

.0
1

 
0 0 0 0 0 0 0 0 0

.8
3

 

7
6

8
.9

5
 

7
7

.1
7

 
3

1
4

4
5

.8
6

 

1
9

5
0

0
 
To
 

2
4

5
0

0
 P

T
 

0 0 0 0 0 0 0 0 0 0
.0

2
 

0
.0

8
 

0
.4

4
 

3
.2

7
 

4
0

.2
5

 

4
7

.8
5

 
2

.5
9

 
0

.4
0

 
0

.1
6

 
0 0 0 0 0 0 0 0 0 0 

7
8

7
.0

0
 

8
3

.3
0

 
3 

6
5

9
6

.7
0

 

2
4

5
0

0
 
TO
 

2
9

5
0

0
 F

T
 

0 0 0 0 0 0 0 0 0 0 0
.1

1
 

0
.3

7
 

2
.7

9
 

2
9

.9
9

 
9

6
9

.8
7

 
3

3
.9

5
 

2
.1

2
 

0
.2

6
 

0
.0

5
 

0 0 0 0 0 0 0 0 0 0 

1
1

0
.4

2
 

2
9

5
0

0
 
TO
 

3
4

5
0

0
 P
T 

0 0 0 0 0 0 0 0 0 0 0
.0

0
 

0
.2

7
 

2
.0

1
 

2
0

.6
2

 
1

3
2

3
.9

2
 

2
5

.7
7

 
1

.8
6

 
0

.2
2

 
0

.0
4

 
0 0 0 0 0 0 0 0 0 0 

2
6

6
.5

2
 

3
4

5
0

0
 T

O
 

3
9

5
0

0
 

FT
 

0 0 0 0 0 0 0 0 0 0 0
.0

4
 

0
.2

2
 

1
.7

0
 

1
0

.2
9

 
1

4
9

7
.8

5
 

1
9

.7
5

 
1

.3
9

 
0

.2
1

 
0

.0
4

 
0 0 0 0 0 0 0 0 0 0 

7
4

2
.5

4
 

5
2

3
4

4
.5

2
 

1
3

1
3

6
9

.9
2

 
3

6
3

0
0

0
.5

3
 

TO
TA

L 
PL

IG
E

T
S 

3
9

5
0

0
 T

O 
-5

0
0

 
TO

 

(1
45

00
 F

T
 

4
4

5
0

0
 F

T
 

0 0 0 0 0 0 0 0 0 0 0
.3

2
 

0
.3

2
 

3
.4

9
 

4
5

.0
7

 
1

6
7

9
.2

4
 

3
2

.6
9

 
2

.2
2

 
0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0.
01
 

0
.1

6
 

5
.3

6
 

4
2

.5
6

 
1

2
1

1
.5

4
 

7
3

.3
6

 

1
.0

4
 

0
.1

9
 

0
.0

2
 

0 0 0 0 0 0 0 0 0 0
.7

1
 

7
.8

2
 

3
.1

5
 

1
6

1
9

.2
4

 
1

5
4

5
.1

4
 

7
0

8
3

8
3

.6
0

 

91
4 

TO
TA
L 

FL
IG

E
T

 H
O

U
R

S 
FL

A
PS

 U
P 

AN
D 

DO
W

N 
1

6
1

9
.2

4
 

TO
TA

L 
FL

IG
B

T
 M
IL
ES
 F

L
A

PS
 U

P 
A

N
D

 D
OW

N 
7

0
8

3
8

3
.6

0
 

(a
) 
3
 Le

ve
l c

ro
ss

in
g 

co
un

ts 
pe

r h
ou

r w
ith

 in
 p
re
ss
ur
e 

al
tit

ud
e b

an
ds

 

Fi
gu

re
 1
4.
- L

at
er

al
 ac

ce
ler

at
io

n e
xc

ee
da

nc
es

. 
< 



105 

104 

103 

102 

10-1 

10-2 

10-3 

1- 
Total Flights 
Total Hours 
Total Miles . . 

- 
. .. 

7 

0 

914 
119.88 

24Q.15 

-0.20-0.16 -0.12 -0.08 -0,M 0.00 0.04 0.08 0.12 0.16 0.20 
q, gunits 

(b) -500 to 4500 feet altitude 

_ _  
Fi,aue 14.- Continued. 

5 4  



Total Flights 914 
Total Hours 108.04 
Total Miles 29500 

-0.20 -0.16 -0.12 -0.08 -0.04 0.00 0.04 0.08 0.12 0.16 0.20 
ap g units 

(c) 4500 to 9500 feet altitude 

Fi=pre 14.- Continued. 

55 



105 

104 

103 

102 

10-2 

10-3 

Total Flights 
Total Hours 

914 
108.72 

Total Miles 37758 

-0.20 -0.16 -0.12 -0.08 -0.04 0.00 0.04 0.08 0.12 0.16 0.20 
%, g units 

(d) 9500 to  14500 feet altitude 

Fibwe 14.- Continued. 

5 6  



Total Flights 914 
Total Hours 77.17 
Total Miles 3 1446 

105 

104 

1 0 3  

I02 
k a 
0 5 101 

100 
3 

10-1 

10-2 

10-3 
-0.20 -0.16 -0.12 -0.08 -0.04 -0.00 0.04 0.08 0.12 0.16 0.20 

a,, g Units 

(e) 14500 to 19500 feet altitude 

Figure 14.- Continued. 

5 7  



Total Flights 
Total Hours 

914 
83.30 

Total Miles 36597 
105 

104 

103 

u 
3 
3 
F \  u 

100 

10-1 

10-2 

10-3 

0 0 i 
-0.20 -0.16 -0.12 -0.08 -0.04 0.00 0.04 0.08 0.12 0.16 0.20 

ay, g IJfits 

(f) 19500 to 24500 feet altitude 

Fieme 14.- Continued. 

58 



Total Flights 914 
Total Hours 1 10.42 
Total Miles 52345 

105 

104 

103 

102 
h 
3 z 
3 4 101 
I; 

100 
8 

10-1 

10-2 

10-3 
-0.20 -0.16 -0.12 -0.08 -0.04 -0.00 0.04 0.08 0.12 0.16 0.20 

ay, g Units 

(9) 24500 to 29500 feet altitude 

Figure 14.- Continued. 

5 9  



Total Flights 9 14 
Total Hours 266.52 
Total Miles 131370 

105 

104 

103 

102 
k 
1 
0 

2 4 101 
c: 
3 

100 
6 

10-1 

10-2 

10-3 
-0.20-0.16 -0.12-0.08 -0.04 0.00 0.04 0.08 0.12 0.16 0.20 

$9 gunits 

(h) 29500 to 34500 feet altitude 

Figure 14.- Continued. 

6 0  



Total Flights 9 14 
Total Hours 742.54 
Total Miles 363809 

-0.20-0.16 -0.12 -0.08 -0.04 0.00 0.04 0.08 0.12 0.16 0.20 
ay, g units 

(i) 34500 to  39500 feet altitude 

Fi,we 14.- Continued. 

61 



Total Flights 9 14 
Totdl Hours 3.15 
Total Miles 1545 

105 

104 

103 

102 
& 
1 
0 

2 -L 101 
s 
3 

6 
100 

10-1 

10-2 

10-3 
-0.20-0.16 -0.12 -0.08 -0.04 0.00 0.03 0.08 0.12 0.16 0.20 

ay, gunits 

0’) 39500 to 44500 feet altitude 

Fiewe 14.- Continued. 

62 



Total Flights 914 
Total Hours 16 19.24 
Total Miles 708384 

105 

104 

103 

4 
2 
Y 
M 

U 
100 

10-1 

10-2 

10-3 
-0.20 -0.16 -0.12 -0.08 -0.04 0.00 0.04 0.08 0.12. 0.16 0.20 

ay, gunits 

(k) -500 to 44500 feet altitude 

FiEpre 14.- Concluded. 

6 3  



PR
ES

SU
R

E 
A

LT
IT

U
D

E 
BA

ND
S 

D
E

R
IV

E
D

 G
U

ST
 

V
E

L
a

1
p

 L
EV
EL
 

FT
/&

C
 

10
0 

9
0

 

7
0

 
6

0
 

5
0

 
4

0
 

3
0

 
2

0
 

15
 

1
2

 
9 6 3 0 

-3
 

-6
 

-9
 

-1
2

 
-1

5 
-2

0 
-3

0 
-4

0
 

-5
0 

-6
0 

-7
 0

 

-9
0

 
-1
00
 

FL
Ic

L
lT

 E
OO
TS
 

B 
A

LT
 

PL
IG

E
T

 N
IL

E
S 

@ 
AL
T 

ao
 

-a 
o 

-5
00

 
TO
 

4
5

0
0

 F
T

 

0 0 0 0 0 0 0
 0 0
.0

6
 

0
.9

4
 

3
.6

4
 

1
5

.3
1

 

2
9

4
.8

0
 

1
1

2
1

.5
2

 
2

8
6

.8
1

 
6

4
.9

4
 

1
4

.8
3

 
3

.5
5

 
0

.9
3

 
0

.1
3

 
0 0 0 0 0 0 0 0
 

2
4

0
1

4
. 8

9
 

6
7

.8
2

 

ii
9.
3a
 

45
00

 
TO

 
95

00
 P

T
 

0 0 0 0 0 0 0 0
.0

1
 

0
.1

0
 

0
.4

1
 

1
.1

2
 

3
.4

1
 

1
3

.7
6

 
7

1
.4

6
 

1
2

0
5

.6
6

 
7

2
.5

3
 

1
3

.2
4

 
3

.4
6

 
1
 .2

1
 

0
.5

1
 

0
.1

1
 

0 0 0 0 0 0 0 0 

2
9

5
0

0
.1

0
 

10
8.
04
 

9
5

0
0

 T
O 

1
4

5
0

0
 B
T 

0 0 0 0 0 0 0
.0

1
 

0
.0

2
 

0
.0

6
 

0
.2

9
 

0
.5

6
 

1
.6

4
 

7
.0

6
 

3
0

.0
4

 
1

3
8

3
.0

2
 

3
8

.6
7

 
6

.5
5

 
1

.8
9

 
0

.5
7

 
0

.2
4

 
0

.0
6

 
0 0 0 0 0 0 0 0 

1
0

8
.7

2
 

3
7

7
5

7
.9

3
 

1
4

5
0

0
 T
O 

1
9

5
0

0
 F
T 

0 0 0 0 0 0
 0 0 0
.0

3
 

0
.1

3
 

0
.2

6
 

0
.7

1
 

2
.7

3
 

1
0

.4
3

 
1

5
0

5
.4

5
 

1
9

.3
7

 
2

.6
7

 
0

.6
7

 
0

.1
7

 
0

.0
0

 
0 
.u
1 

0 0 0 0 0 0 0 0 
7

1
.1

7
 

3
1

4
4

5
.8

6
 

1
9

5
0

0
 T

O
 

2
4

5
0

0
 F

T
 

0 0 0 0 0 0 0 0 0 0
.0

1
 

0
.0

4
 

0
.1

1
 

0
.7

1
 

8
.1

0
 

1
6

0
2

.9
7

 
0

.3
4

 
0

.7
7

 
0

.1
4

 
0

.0
4

 
0 0 0 0 0 0 0 0 0 0 0
3

.3
0

 
3

6
5

9
6

.7
0

 

2
4

5
0

0
 T

O
 

2
9

5
0

0
 F

T
 

0 0 0 0 0 0 0 0 0 0 0.
01
 

0
.0

4
 

5
.4

1
 

1
6

2
3

.8
2

 
5

.3
0

 
0

.3
7

 
0

.0
6

 
0 0 0 0 0 0 0 0 0 0 0 

1
1

0
.4

2
 

5
2

3
4

4
.5

2
 

0
.3

8
 

2
9

5
0

0
 T

O
 

3
1

5
0

0
 F

T
 

0 0 0 0 0 0 0 0 0 0 0
.0

3
 

0
.0

9
 

0
.4

0
 

4
.9

3
 

1
6

4
7

.0
5

 
4

.7
8

 
0

.3
6

 
0

.0
6

 
0

.0
2

 
0

.0
1

 
0

.0
1

 
0
 

0 0 0 0 0 0 0 
2

6
6

.5
2

 
1

3
1

3
6

9
.9

2
 

3
4

5
0

0
 T

O
 

39
50

0 
F

T
 

0 0 0 0 0 0 0 0 0 0 0 0
.0

2
 

0 
-
2
1
 

4
.3

0
 

1
6

5
1

.6
4

 
4

.1
4

 
0

.2
0

 
0

.0
3

 
0

.0
1

 
0 0 0 0 0
 

0
 0 0 0 0 

7
4

2
.5

4
 

3
6

3
8

0
8

.5
3

 

TO
TA

L 
FL

IG
H

T
S 

TO
TA

L 
FL

IG
E

T
 H
OU
RS
 F
LB
PS
 U
T 

AN
D 

W
W

N
 

TO
TA

L 
FL

IG
H

T
 M

IL
ES

 M
A

P
S

 U
p
 A

N
D

 
DO

W
N 

3
9

5
0

0
 T
O 

4
4

5
0

0
 F

T
 

0 0 0 0 0 0 0 0 0 0 0 0
 0 1
.5

9
 

1
7

0
2

 .4
1 

1
.9

0
 

0 0 0 0 0 0 0 0 0 0 0 0 0 3
.1

5
 

1
5

4
5

.1
4

 

-5
00

 
TO

 
4

4
5

0
0

 F
T 

0 0 0 0 0 0 0
 

0 0
.0

2
 

0
.1

2
 

0
.4

0
 

1
.5

3
 

6
.7

5
 

3
3

.5
1

 
1

5
5

2
.7

4
 

6
.4

5
 

1
.5

2
 

0
.0

0
 

0
.1

2
 

0
.0

2
 

0 0 0 0 0 0 0 0 
I6
19
 -2

4
 

3
2

.9
8

 

7
0

8
3

a
3

.6
0

 

91
 Q 

16
19
.2
4 

7
0

8
3

8
3

 .G
O

 

(a
) U

de
 L

ev
el

 cr
os
si
ng
 co

un
ts

 p
er

 h
ou

r w
it
hi
n 

pr
es

su
re

 d
tit

ud
e b

an
ds
. 



.. . . . 

914 Total Flights 
119.88 Total Hours 

TotalMiles 24015 

-50 4 0  -30 -20 -10 0 10 20 30 40 50 

Udc, ft/sec 

(b) -500 to 4500 feet altitude 

Figure 15.- Continued. 

65 



914 Total Flights 
Total Hours 108.04 TotalMiles 29500 

-50 4 0  -30 -20 -10 0 10 20 30 40 50 

Uk, W x c  

(c) 4500 to 9500 feet altitude 

Figure 15.- Continued. 

6 6  



105 

104 

103 

102 

101 

100 

10-1 

10-2 

10-3 

Total Flights 914 
Total Hours 108.72 
Total Miles 37758 

-50 4 0  -30 -20 -10 0 10 20 30 40 50 

Udcr ft/sec 

(d) 9500 to 14500 feet altitude 

Figure 15.- Continued. 

6 7  



Total Flights 914 
Total Hours 77.17 
TotalMiles 3145 

-50 4 0  -30 -20 -10 0 10 20 30 40 50 

Uk, Wsec 

(e) 14500 to 19500 feet altitude 

Fi,aue 15.- Continued. 

68 



. - .. . . . . . . . . . - 

v 

103 :-b 0 

u 

102 L- 

6 

10-1 l o 0 L  

1 0 - 3  E, 

Total Flights 
Total Hours 914 

83.30 
36597 

't 1 
1 Y I I 

I I -  I I I, I I I 
I I I I1 1 I I I 

-50 -40 -30 -20 -10 0 10 20 30 40 50 

Uk, wsec 

(f) 19500 to 24500 feet altitude 

Figure 15.- Continued. 

69 



4 3 
0 
M 

Total Flights 9 14 
Total Hours 110.42 
TotalMiles 52345 

10 5 

104 

103 

102 

101 

100 

10-1 

10-2 

10-3 
-50 4 0  -30 -20 -10 0 10 20 30 40 50 

Uk, ft/sec 

(g) 24500 to 29500 feet altitude 

FiDwe 15.- Continued. 

70 



Total Flights 9 14 
Total Hours 266.52 
Total Miles 131370 

-50 -40 -30 -20 -10 0 10 20 30 40 50 
U,, ft/sec 

(h) 29500 to 34500 feet altitude 

Figure 15.- Continued. 

71 



Total Flights 914 
Total Hours 742.54 
Total Miles 363809 

-50 4 0  -30 -20 -10 0 10 20 30 40 SO 
U,, Wsec 

(i) 34500 to 39500 feet altitude 

Fibwe 15.- Continued. 

7 2  



Total. Flights 9 14 
Total Hours 3.15 
Total Miles 1545 

10s 

1 0 4  

103 

102 

10' 

100 

10-1 

10-2 

10-3 

(i) 39500 to 44500 feet altitude 

Fiapre 15.- Continued. 

73 



c 

10 

100 

10-1 

10-2 

10-3 

Total nights 914 
Total Hours 1619.24 
Total Miles 708384 

-50 4 0  -30 -20 -10 0 10 20 30 40 50 

udo Wsec 

(k) -500 to 44500 feet altitude 

Figure 15.- Concluded 

7 4  



PR
ES

SU
R

E 
A

LT
lT

U
D

E 
B

A
N

D
S 

MA
XI
MU
M 

a
n
 

LE
V

EL
 F

O
R

 E
A

C
E

 
FL

IG
E

T
 

g
ls

 F
RO

M
 

TO
 

1.
60
 

1.
50
 

1.
40
 

1.
60
 

1.
20
 

1.
40
 

1.
00
 

1.
20
 

. e
o 

1.
00
 

.7
0 

0.
80
 

.6
0 

0.
70
 

.5
0 

0.
60
 

.4
0 

0
.5

0
 

.3
0 

0.
dO

 
.2
0 

0.
30
 

.1
5 

0.
20
 

.1
0 

0.
15
 

-
0
5
 

0.
10
 

0
 

0 
- .

05
 

-0
.1
0 

-.
lo
 

-0
.1
5 

-.
15
 

-0
.2
0 

-.
20
 

-0
.3
0 

-.
30
 

-0
.4
0 

-.
4

0
 

-0
.5
0 

-.
50
 

-0
.6

0
 

-.
6

0
 

-0
.7
0 

-.
6

0
 

-1
.0
0 

-1
.0
0 

-1
.2
0 

-1
.2
0 

-1
.4

0 
-1
.4
0 

-1
.6
0 

-1
.6
0 

-1
.8
0 

-.
7

0
 

-0
. 

ao
 

-5
00
 T

O 
45
00
 F
T
 

4
5

0
0

 
TO
 

9
5

0
0

 F
T 

95
00
 T
O 

14
50
0 

F
T

 
14
50
0 
TO

 
19
50
0 

FT
 

19
50
0 
TO

 
24
50
0 

F
T

 

0 0 0 0 0 0 0 0
 0.
1 

0
.7

 
0

.8
 

0
.
2
 

0 0 0
 
0
 
0
.
7
 

0.
7 

1.
2 

0
 

0.
2 

0 0 0 0 0 0 0 0 

24
50
0 

TO
 

29
50
0 
TO
 

29
50
0 
F
T
 

34
50
0 
FT

 
34
50
0 

TO
 

39
50

0 
F
T
 

39
50
0 
TO
 

44
50
0 
FT

 
-5
00
 T

O
 

44
50
0 
FT

 

0 0 0 0 0 0 0 0 1.
2 

8
.6

 
25
.1
 

10
.2
 

2.
5 

0 0 0 8.
1 

14
.9
 

17
.4
 

2.
6 

0
.4

 
0 0 0 0 0 0 0 0 

0 0 0 0 0
.
1
 

0.
1 

0.
2 

0.
2 

1.
3 

4.
0 

1
1

.9
 

4.
0 

1.
4 

0 0 0 3.
5 

5.
9 

6.
5 

1.
9 

0.
7 

0.
2 

0.
2 

0.
1 

0 0 0 0 0 

0 0 0 0 0
.
1
 

0
 0 0
.4

 
0
.
9
 

2.
1 

5
.6

 
1.
8 

0.
5 

0
 
0
 
0
 

2.
1 

3.
6 

5
.9

 
1.
9 

0
.4

 
0

.3
 

0 0 0 0 0 0 0 

0 0 0 0 0
 
0
 0.
1 

0.
2 

0.
2 

1.
4 

2.
5 

1.
0 

0.
1 

0
 
0
 0 0
.
7
 

1
.
4
 

2.
5 

0.
8 

0.
1 

0.
2 

0.
1 

0 0 0 0 0 0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0
 

0
.
1
 

0
 

0
.
2
 

0.
1 

0
.
3
 

0.
1 

0
.
2
 

1.
1 

1
.
3
 

0
.2

 
0
.
9
 

0.
1 

0
.
1
 

0 
0 

0 
0 

0 
0 

0.
2 

0
.
3
 

0
.8

 
0
.
9
 

1.
6 

2
.
3
 

0.
1 

0
.
9
 

0 
0
.
1
 

0 
0 

0 
0 

0 
0 

0 
0
.
1
 

0 
0 

0 
0 

0 
0 

0 
0 

0 0 0 0 0 0 0
 
0
 0
.
2
 

0.
8 

3
.
6
 

0
.
9
 

0 0
 
0
 
0
 

1.
2 

2.
0 

3.
4 

0
.5

 
0.
3 

0 0.
1 

0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0
 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0
 0 0 0
.
2
 

0.
1 

0
.
4
 

1.
1 

4.
4 

17
.9
 

51
.9
 

19
.1
 

4
.8

 
0 0 0 1
6
.
7
 

3
0
.
1
 

8
.
6
 

2.
3 

0
.
8
 

0
.4

 
0
.
1
 

0
.
1
 

0 0 0 0 4
0
.
8
 

11
9.
36
 

24
01
4.
59
 

10
8.
04
 

29
50
0.
10
 

10
6.
72
 

37
75
7.
94
 

7
7

.1
7

 
3

1
4

4
5

.8
6

 
F

L
IG

E
T

 H
O

U
R

S 
@ 

AG
T 

F
L

IG
E

T
 M
IL
ES

 
@ 

A
C

T 
8

3
.3

0
 

36
59
6.
71
 

11
0.
42
 

26
6.
52
 

52
34
4.
5 

13
13
69
.9
3 

74
2.
54
 

36
30

08
.5

6 
3.
15
 

15
45
.1
4 

16
19
.2
4 

70
83
63
.6
4 

TO
TA
L 

F
L

IG
E

T
S 

91
 4 

(a
) P

er
ce

nt
 o

f f
lig

ht
s w

he
re

 p
ea

k 
po

sit
iv

e a
nd

 n
eg

at
iv

e 
pe

r f
lig

ht
 

oc
cu

rs
 w

ith
in

 p
re

ss
ur

e a
lti

tu
de

 ba
nd
s,
 an

y 
fla

p 

Fi
gu

re
 1

6.
- 

Pe
ak

 p
os

iti
ve

 an
d n

eg
at

iv
e %

 vs
 al

tit
ud

e. 



"F 10' 

I- 

10-1 €- 
10 

10-3 L LLL 

0 - 

3 

Total Flights 
Total Hours 
Total Miles 

L 

0 

914 
119.38 

240 14.9 

LLL 
-1.00 -0.80 -0.60 -0.40 -0.20 0.00 0.20 0.40 0.60 0.80 1.00 

an* g's 

(b) -500 to 4500 feet altitude 

Figure 16.- Continued. 

76 



10 * 

1 0 0  

10-1 

10-2 

10-3 

Total Flights 914 
Total Hours 108.04 
Total Miles 29500.1 

c) 

0 0 

0 0 

0 0  
3 

u 
-1.00 -0.80 -0.60 -0.40 -0.20 0.00 0.20 0.40 0.60 0.80 1.00 

an’ g’s 

(c) 4500 to 9500 feet altitude 

Figure 16.- Continued. 

77  



Total Miles 37757.9 
102 - 

- 
- 
- 
- 

101 - - 
- - 
- 0 lo I I - 
- lo. 

100 - 
I - - - - 
- 
- 

10-1 - 
n 
v 

I 

I - - - - 
- 

10-2 - - - - - - - 
- 

10-3 I I I 
I l l  1 1 1 ,  

an, g’s 

(d) 9500 to 14500 feet altitude 

Figure 16.- Continued. 

78 



(e) 14500 to 19500 feet altitude 

Figure 16.- Continued. 

79 



(f) 19500 to 24500 feet altitude 

Figure 16.- Continued. 

80 



1 0 - 2  

10-3 

Total Flights 
Total Hours 
Total Miles 

914 
1 10.42 

52344.5 

-1.00 -0.80 -0.60 -0.40 -0.20 0.00 0.20 0.40 0.60 0.80 1.00 

4 9  g's 

(g) 24500 to 29500 feet altitude 

Figure 16.- Continued. 

8 1  



l- 

Total Flights 914 
Total Hours 266.52 
Total Miles 13 1369.9 

3 

0 
- 

(h) 29500 to 34500 feet altitude 

Figure 16.- Continued 

82 



101 Io2K 

10- 

10-2 

10-3  

1 -  
C 

- 
0 

Total Flights 
Total Hours 
Total Miles 

914 
742.54 

363808.8 

L 
-1.00 -0.80 -0.60 -0.40 -0.20 0.00 0.20 0.40 0.60 0.80 1.00 

g’s 

(i) 34500 to 39500 feet altitude 

Figure 16.- Continued. 

83 



102 

10’ 

100 

10-1 

10-2 

10-3 

Total Flights 
Total Hours 
Total Miles 

NO OCCURRENCES +r 

914 

1545.1 
3.15 

Lu 
-1.00 -0.80 -0.60 -0.40 -0.20 0.00 0.20 0.40 0.60 0.80 1.00 

40 g’s 

ti) 39500 to 44500 feet altitude 

Figure 16.- Continued. 

84 



102 

10 1 

1 0 0  

10-1 

10-2 

10-3 

7083 

0 

n 
v 

I l l  

Total Flights 
Total Hours 
Total Miles 83.6 

0 

I l l  

-1.00 -0.80 -0.60 -0.40 -0.20 0.00 0.20 0.40 0.60 0.80 1.00 

%’ g’s 

(k) -500 to 44500 feet altitude 

Figure 16.- Concluded. 

85 



I.
 

-
5

s
 

IS
v

m
K

IR
- 

P
L
Im

 
0

'.
 
.I
w

 
TO

 

1.
60
 

1.
80
 

1.
40
 

1.
60
 

1.
20
 

1.
40
 

1.
00
 

1.
20
 

.%
O 

1.
00
 

.7
0 

.s
o 

.6
0 

-7
0

 
-1

0
 

-6
0

 
.4

0 
-
5
0
 

.3
0 

.4
0 

.2
0 

-3
0 

-1
s 

.2
0 

.1
0 

-1
5

 
-0

5
 

-1
0

 

-.
0

5
 

-.
lo
 

-.
lo
 

-.
IS
 

-.
1

5
 

-.
2

0
 

-.
2

0
 

-.
30

 
-.

30
 

-.
d

o
 

-.
4

0
 

-.
5

0
 

-.
5

0
 

-.
6

0
 

-.
6

0
 

-.
TO

 
-.?

O
 

-.
6

0
 

-.
BO
 

-1
.0
0 

-1
.0
0 

-1
.2
0 

-1
.2

0
 

-1
.1
0 

-1
.4

0
 

-1
.6

0
 

-1
.6

0
 

-1
.8

0
 

-5
00

 
TO
 

45
00

 T
O

 
95
00
 T
O 

14
50
0 
TO
 

S
95

00
 T
O 

24
50

0 
IK

) 
29
50
0 

X
I 

34
50
0 
T
O
 

39
50
0 

'P
O

 
-5

00
 
TO

 
45

00
 

05
00

 F
T 

14
54

0 
PT
 

19
50
0 

24
50
0 
IT

 
29
50
0 
FT
 

34
50
0 
PT
 

39
50
0 

F!
l 

14
50
0 
PT
 

44
50
0 

C
T 

0 0 0 0 0 0 0 0 0 0
.4

 
8

.9
 

19
.9
 

A6
.7
 

1.
1 

9.
4 

19
.7
 

3.
e 

0
.4

 
0 0 0 0 0 0 0 0 0
 

0 

0 0 0 0 0 0 0 0 0 0
.7

 
5

.9
 

12
.3
 

11
.6
 

1.
2 

4
.7

 
1

6
.1

 
3

.5
 

0
.7

 
0 0 0 0 0
 0 0 0 0 0 

0 0 0 0 0 0 0
 

0
 

0.
1 

0
.2

 
1.
5 

4.
2 

4
.6

 
0.
5 

5.
0 

11
.2
 

3.
1 

0
.3

 
0 0 0 0 0 0 0 0 0
 0 

0
. 

0 0 0 0 0 0 0 0 0.
2 

1.
0 

1.
4 

1.
4 

0.
3 

1
.6

 
6.
0 

1.
6 

0.
2 

LO
 0 0 0 0
 

0 0 0 0 0 

0 0 0 0 0 0 0
 0 0 0.
1 

0.
4 

1.
2 

0.
2 

0
 

0.
5 

2.
1 

0.
0 

0.
1 

0
 

0 0 0 0 0 0 0
 0 0 

0 0 0 0 0 0 0 0 0 0 0.
4 

0
.5

 
0.
1 

0 0.
9 

1.
1 

0.
4 

0.
1 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0
 

0
 

0.
1 

0.
3 

1.
0 

0.
3 

0.
1 

0.
9 

1.
5 

0.
9 

0.
2 

0 0
 

0
 

0
 

0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0
.2

 
0

.3
 

0.
2 

0.
1 

1.
0 

1.
4 

0.
3 

0.
2 

0 0
 

0
 

0 0 0 0
 0 0 0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 
.l
 

0
 

1.
6 

0
 

18
.7
 

0 
- 
-4
0.
8 

0 
35
.2
 

0
 

3.
4 

0 0 0 0 0 0 0
 

0 0 0 0
 

0 0 0 

2
4

.2
 

59
.1
 

14
.1
 

2.
3 

0 0 0 0 0 0 0 0 0 0 

11
9.
36
 

io
a .

04
 

10
0.
72
 

77
.1
7 

83
.3
0 

11
0.
42
 

26
6.
52
 

74
2 
-5
4 

3
.1

5
 

16
19
.2
4 

24
01
4.
89
 

2
9

5
0

0
.1

0
 

3
7

7
5

7
.9

4
 

31
44
5.
86
 

36
59
6.
71
 

52
34
4.
52
 

13
13
69
.9
3 

36
38
08
.5
6 

15
45
.1
4 

70
83
83
.6
4 

TO
TA
L 

FL
IG

H
Z

S 
91
4 

.O
 

(a
) 

Pe
rc

en
t o

f f
ig

ht
s w

he
re

 p
ea

k p
os

iti
ve

 an
d 

ne
ga

tiv
e %

 pe
r f

lig
ht

 
oc

cu
rs

 w
ith

in
 p

re
ssu

re
 a

lti
tu

de
 b

an
ds

, a
ny

 fl
ap

 

Fi
gu

re
 1

7.
- P

ea
k 

Po
sit

iv
e a

nd
 n

eg
at

iv
e 

vs
. a

lti
tu

de
. 



T 

Figure 17.- Continued. 

87 



102 

10’ 

100 

10-1 

10 

1 0 - 3  

i 
0 

Total Flights 
Total Hours 
Total Miles 

T 

914 
108.04 moo. i 

-1.00 -0.80 -0.60 -0.40 -0.20 0.00 0.20 0.40 0.60 0.80 1.00 
&* g’s 

(c) 4500 to 9500 feet altitude 

Figure 17.- Continued. 

8 8  



1 0 2  

10 1 

100 

10-1 

10 

1 0 - 3  

- 

I -  

Total Flights 
Total Hours 
Total Miles 

0 - 

0 
S 

914 
108.72 

37757.9 

LLL 
-1.00 -0.80 -0.60 -0.40 -0.20 0.00 0.20 0.40 0.60 0.80 1-00 

a n M 9  g’s 

(d) 9500 to 14500 feet altitude 

Figure 17.- Continued. 

89 



1 

Total Flights 
Total Hours 
Total Miles 

a 

0 

914 

3 1445.9 
77.17 

-1.00 -0.80 -0.60 -0.40 -0.20 0.00 0.20 0.40 0.60 0.80 1.00 
g's 

(e) 14500 to 19500 feet altitude 

Figure 17.- Continued. 

90 



102 

10' 

100 

10-1 

10-2 

1 0 - 3  

Total Flights 
Total Hours 
Total Miles 

914 

36596.7 
83.30 

-1.00 -0.80 -0.60 -0.40 -0.20 0.00 0.20 0.40 0.60 0.80 1.00 

b 9  g's 

( f )  19500 to 24500 feet altitude 

Figure 17.- Continued. 

91 



Total Flights 914 
Total Hours 1 10.42 
Total Miles 52344.5 

-1.00 -0.80 -0.60 -0.40 -0.20 0.00 0.20 0.40 0.60 0.80 1.00 
anM* g’s 

(g) 24500 to 29500 feet altitude 

Figure 17.- Continued. 

92 



0 
m 

Total Flights 914 
Total Hours 266.52 
Total Miles 13 1369.9 

LbL III 
-1.00 -0.80 -0.60 -0.40 -0.20 0.00 0.20 0.40 0.60 0.80 1.00 

anM* g's 

(h) 29500 to 34500 feet altitude 

Figure 17.- Continued. 

93 



f 

I 
C 

0 
* 

- 

LU 

I 

' I  ' 

I l l  1 1 1  

Total Flights 914 
Total Hours 742.54 
Total Miles 363808.8 

- -  
-1.00 -0.80 -0.60 -0.40 -0.20 0.00 0.20 0.40 0.60 

a n M 9  &'S 

(i) 34500 to 39500 feet altitude 

0.80 1 .oo 

Figure 17.- Continued. 

9 4  



101 

10-2 

- - - 
- 
- 
- 

- - - - ... - 

t 
1 0 - 3  L L  

NOOCCURRENCES 1 I 

L 
-1.00 -0.80 -0.60 -0.40 -0.20 0.00 0.20 0.40 0.60 0.80 

1.00 
a n M 9  g’s 

(j) 39500 to 44500 feet altitude 

Figure 17.- Continued. 

95 



Total Flights 914 
Total Hours 1619.24 
Total Miles 708383.6 

-1.00 -0.80 -0.60 -0.40 -0.20 0.00 0.20 0.40 0.60 0.80 1-00 
a n M 9  g's 

(k) -500 to 44500 feet altitude 

Figure 17.- Concluded. 

96 



PR
ES

SU
R

E 
A

L
.T

llU
D

E
B

A
N

D
S 

- 
=G

 
LE

V
EL

 F
O

R
 E

A
C

H
 

FL
IG

H
T

 
g
" 
m
a
 
To

 
1

.6
0

 
1

.8
0

 
1

.4
0

 
1

.6
0

 
2

.2
0

 
1

.4
0

 
1

.0
0

 
1

.2
0

 

.7
0

 
-0

0
 

.6
0

 
-7

0
 

-5
0

 
.6

0
 

-4
0

 
.s

o 
-3

0
 

.4
0

 
.2

0
 

.3
0

 
- 15

 
.2

0
 

.1
0 

.I
5 

.0
5

 
.1
0 

.a
o 

1
.0

0
 

-.
0

5
 

-.
lo
 

-.
lo

 
-.

2
0

 
-.
30
 

-.
4

0
 

-.
5

0
 

-.
6

0
 

-.
7

0
 

-.
8

0
 

-1
.0

0
 

-1
.2

0
 

-1
.4

0 
-1

.6
0 

W
 

-4
 

-.
lo
 

-.
15

 
-.

2
0

 
-.

3
0

 

-.s
o 

-.
6

0
 

-.
7

0
 

-.
00

 
-1

.0
0

 
-1

.2
0

 
-1

.4
0

 
-1

.6
0

 
-1
.6
0 

--
. 4a

 

FL
IG

B
T

 
BO
UR
S 

12 
AL

T 
FL

IG
B

T
 M

IL
E

S 
@ 
AL
T 

-5
00

 
TO
 

45
00

 W
 

0 0 0 0 0 0 0 0 0 1
.1

 
9

.4
 

1
5

.0
 

17
..3

 
5

.3
 

5
.3

 
1

5
.9

 
1

4
.7

 
1

0
.6

 
1.
1 

0
.3

 
0 0 0 0 0 0 n 0 

1
1

9
.3

6
 

24
01

4 
-8

9
 

45
00

 
1p
o 

95
00

 P
P 0 0 0 0 0 0 0
.2

 
0

.3
 

0
.4

 
0

.9
 

4.
5 

4
.0

 
4

.0
 

1
.3

 

1.
9 

4
.5

 
3

.5
 

1
.6

 
1

.3
 

0
.0

 
0

.3
 

0 0 0
.1

 
0 0 0 0 

1
0

8
.0

4
 

2
9

5
0

0
.1

0
 

95
00

 
'P

o 
1

4
5

0
0

 F
l!
 

0 0 0 0 0.
1 

0 0 0
.7

 
1

-5
 

3
.3

 
2

.6
 

2
.3

 
0

.9
 

0
.5

 
2

.3
 

2
.7

 
4

.4
 

1
.0

 
0

.2
 

0
.2

 
0 0 0 0 0 0 0 9 

1
0

8
.7

2
 

3
7

1
5

7
.9

4
 

1
4

5
0

0
 T
O 

1
9

5
0

0
 P
T 0 0 0 0 0 0 0
 0
.2

 
0 0

.4
 

1
.6

 
1

.0
 

0
.7

 
0.

5 

0
.4

 
1
.1

 
1

.4
 

1
.1

 
0.

5 
0

.1
 

0 0
.1

 
0 0 0 0 0 0 

7
7

.1
7

 
3

1
4

4
5

 -
8

6
 

1
9

5
0

0
 T
o 

2
4

5
0

0
 
ET
 

0 0 0 0 0 0 0 0 0.
1 

0 0
.0

 
0

.7
 

1
.4

 
0

.3
 

0
.2

 
0

.9
 

0
.9

 
0

.2
 

0 0 0 0 0 0 0 0 0 0 

8
3

.3
0

 
3

6
5

9
6

.1
1

 

2
4

5
0

0
 M

 
2

9
5

0
0

 F
T 0 0 0 0 0 0 0 0 0 0
.1

 
0

.5
 

0
.9

 
0

.7
 

0
.2

 

0
.1

 
0

.7
 

0
.5

 
0.
8 

0 0 0 0 0 0 0 0 0
 

0 

11
0.
42
 

29
50

0 
To
 

3
4

5
0

0
 F
? 0 0 0 0 0 0 0 0.
1 

0
.0

 
0

.8
 

2
.1

 
1

.6
 

0.
5 

0
.5

 
1

.6
 

1
.3

 
1

.2
 

0
.4

 
0 0 0 0

.1
 

0 0 0 0 0 

2
6

6
.5

2
 a 

3
4

5
0

0
 
M

 
3

9
5

0
0

 E
T 0 0 0 0 0 0 0
 0 0 0
.3

 
2

.6
 

3
.8

 
1

.6
 

0
.3

 

0
.8

 
2

.5
 

3
.3

 
2

.2
 

0
.5

 
0

.1
 

0 0 0 0 0 0 0 0 

7
4

2
 .5

4
 

5
2

3
4

4
.5

2
 

1
3

1
3

6
9

.9
3

 
3

6
3

8
0

8
.5

6
 

T
O

l%
L

 F
L

IG
E

T
S 

(a
) 
$G
 P

er
ce

nt
 of

 f
lig

ht
s w

he
re

 p
ea
k p

os
iti

ve
 an

d 
ne

ga
tiv

e %
G 

pe
r f

ig
ht

 
oc
cu
fs
 w

ith
in

 p
re

ss
ur

e a
lt
it
ud
e b

an
ds

, a
ny

 fl
ap

 

Fi
gu

re
 18

.- 
Pe

ak
 p

os
iti

ve
 an

d n
eg

at
iv

e %
G 

vs
 a

ltit
ud

e.
 

1. 

.
.

 
1

1
1

 

3
9

5
0

0
 M

 
44

50
0 
PT
 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

3
.1

5
 

1
5

4
5

.1
4

 

-5
00

 
M

 
44

50
0 
ET
 

0 0 0 0 0 0
.1

 
0

.2
 

0
.5

 
1

.3
 

5
.1

 
2

3
.5

 
3

0
.1

 
2

9
.6

 
9

.4
 

9
 -7

 
2

9
.4

 

25
.1
 

5
.0

 
1.
5 

0
.5

 
0.
1 

0.
1 

0.
1 

0 0 0 0 

2
8

.3
 

1
6

1
9

.2
4

 
70

83
83

.6
4 

91
4 



c 

I l l  

? 

I l l  

lo2 F- 

I l l  

101 

I l l  

look 
10-2 

1 0 3  

n 

0 

7 

Total Flights 914 
Total Hours 119.38 
Total Miles 24014.9 

A 

U 

0 

rl 

-1.00 -0.80 -0.60 -0.40 -0.20 0.00 0.20 0.40 0.60 0.80 1-00 

&a* g's 

(b) -500 to 4500 feet altitude 

Figure 18.- Continued. 

98 



10 2 

10 1 

1 0 0  

10-1 

10-2 

1 0 - 3  

C 

0 
0 

0 

Total Flights 
Total Hours 
Total Mlles 

9 000 

0 
0 

V 

O O  

914 
108.04 

29500.1 

-1.00 -0.80 -0.m -0.40 -0.20 0.00 0.20 0.40 0.60 0.80 1-00 

a,, gYs 

(c) 4500 to 9500 feet altitude 

Figure 18.- Continued. 

99 



Total Flights 
Total Hours 
Total Miles 

914 
108.72 

37757.9 

> 
0 

0 

T 
n 
v 

-1.00 -0.80 4-60 -0.40 -0.20 0.00 0.20 0.40 0.60 

&* €0 

(d) 9500 to 14500 feet altitude 

Figure 18.- Continued. 

0.80 1-00 



(e) 14500 to 19500 feet altitude 

Figure 18.- continued. 

101 



Total Flights 
Total Hours 
Total Miles 

9 14 
83.30 

36596.7 

-1.00 -0.80 -0.60 -0.40 -0.20 0.00 0.20 0.40 0.60 0.80 1.00 

a & Y  g’s 

(f) 19500 to 24500 feet altitude 

Figure 1 8 .- Continued. 

102 



(9) 24500 to 29500 feet altitude 

Figure 18.- Continued. 

103 



T 
3 

0.8 
0 

1 1 1 - 1 1 1  

Total Flights 
Total Hours 
Total Miles 

0 

1 1 1  

0 0  

I l l  

9 14 
266.52 

131369.9 

-1.00 -0.80 -0.60 -0.40 -0.20 0.00 0.20 0.40 0.60 0.80 1.00 
&' g's 

(h) 29500 to 34500 feet altitude 

Figure 18.- Continued. 

1 0 4  



-9 

0 

0 
0 

Total Flights 
Total Hours 
Total Miles 

C 

0 - 
0 0 

914 
742.54 

363808.8 

-1.00 -0.80 -0.60 -0.40 -0.20 0.00 0.20 0.40 0.60 0.80 1-00 

g’s 

(i) 34500 to 39500 feet altimde 

Figure 18 .- Continued. 

105  



1 0 2  

101 

1 0 0  

10-1 

1 0 - 2  

1 0 - 3  

Tota 
Tota 
Tota 

T 
I 1 

Flights 
Hours 
Miles 

1 1 1 NOOCCURRENCES 

914 
3.15 

1545.1 

-1.00 -0.80 -0.60 -0.40 -0.20 0.00 L . '  0.40 0.60 0.80 1-00 

a s 3 9  g's 

(j) 39500 to 44500 feet altitude 

Figure 18.- Continued. 

106  



1 0 2  

10’ 

100 

10-1 

10-2 

10-3 

T 
0 

0 

D 

v 

Total Flights 
Total Hours 
Total Miles 

914 
1619.24 

708383.6 - 

3 

c 

--- 

I l l  I l l  I l l  I l l  I l l  

-1.00 -0.80 -0.60 -0.40 -0.20 0.00 0.20 0.40 0.60 0.80 1.00 

anGI g’s 

(k) -500 to 44500 feet altitude 

Figure 18 .- Concluded. 

107 



r. 
4 

M
A

xx
m

 U
DE
 

LE
VE
L 

FO
R

 
EA

CB
 

F
L

IG
H

T
 

F
T

lS
E

C
 

1
0
0
 

90
 

8
0

 
7

0
 

6
0

 
5

0
 

4
0

 
3

0
 

2
0

 
1

5
 

1
2

 
9 6 3 

-5
0

0
 
TO
 

4
5

0
0

 I??! 
4

5
0

0
 T
O 

9
5

0
0

 F
T 

9
5

0
0

 T
O 

1
4

5
0

0
 T
O 

1
9

5
0

0
 T
O 

2
4

5
0

0
 T
O 

2
9

5
0

0
 
TO
 

3
4

5
0

0
 T
O 

1d
50
0 
FT

 
1

9
5

0
0

 F
T 

2
4

5
0

0
 F
T 

2
9

5
0

0
 F
T 

3
4

5
0

0
 
FT

 
3

9
5

0
0

 P
T 

3
9

5
0

0
 T

O
 

-5
0

0
 

T
O

 
1

4
5

0
0

 F
T

 
4

4
5

0
0

 
FT
 

0 0 0 0 0 0 0 0 0
.6

 
7

.5
 

1
4

.0
 

2
5

.7
 

2
3

.3
 

7
.3

 

0 0 0 0 0 0 0 0.
1 

0
.5

 
1

.e
 

1
.e

 
3

.6
 

2
.7

 
0

.7
 

U 0 0 0 0 0 0
.1

 
0 0

.1
 

1
.4

 
0

.6
 

1
.3

 
1

.9
 

0
.3

 

0 0 0 0 0 0 0 0 0
.2

 
0

.2
 

0 0
.4

 
0

.4
 

0 

0 0
 0 0 0 0 0 0 0 0
.1

 
0

.1
 

0
.1

 
0

.1
 

0 

0 0 D (I
 0 0 0 0 0 0 0 0.
1 

0.
1 

0.
1 

0 0 0 0 0 0 0 0
 

0 0
.1

 
0

.3
 

0
.1

 
0

.3
 

0
 

0 0 0 0 0 3 3 0 0 0 0 0
.3

 
0

.7
 

0
.3

 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0
.
1
 

0 
0
.
1
 

0 
1

.6
 

0 
1

1
.2

 
0 

1
7

.0
 

a 
3

1
.7

 
0 

2
9

.5
 

0 
8

.8
 

-3
 

-6
 

-9
 

-1
2

 
-1

5
 

-2
0

 
-3

0
 

-4
0

 
-5

0
 

-6
0

 
-
7
0
 

-8
0

 
-9

0
 

-1
0

0
 

7
.7

 
2

2
.2

 
2

5
.3

 
1

4
.8

 
7.
3 

1.
3 

0 0 0 0 0 0 0 0 

0
.7

 
2

.7
 

2
.5

 
1

.6
 

2
.3

 
1

.0
 

'I 0
 0 0 0 0 0 0 

0
.4

 
1

.3
 

2
.0

 
0

.7
 

0
.8

 
0

.3
 

0 0 0 0 0 0 0 0 

0
.1

 
0

.5
 

0
.4

 
0

.2
 

0
.1

 
0 

0
.1

 
0

.1
 

0
.1

 
0 0 0 0 0 0 0 0 0 0 0 

0 0.
1 

0.
3 

0 0 0 0 0 0 0 0 0 0 0 

0 0
.4

 
0

.1
 

0
.1

 
0 0

.1
 

0 0 0 0 0 0 0 0 

0
.2

 
1

.3
 

0
.2

 
0

.3
 

0 0 0 0
 0 0 0 0 0 0 

0 
9

.2
 

0 
2

0
.8

 
0 

3
1

.0
 

0 
1

7
.7

 
0 

1
0

.5
 

0 
2

.7
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0
 

03
 

F
L

IG
H

T
 

H
O

U
R

S 
@ 

A
LT

 
F

L
IG

H
T

 M
IL

ES
 

@ 
AL

T 
1

0
8

.0
4

 
2

9
5

0
0

.1
0

 
1

0
6

.7
2

 
77
.1
7 

8
3

.3
0

 
1

1
0

. a
2

 
2

6
6

.5
2

 
7

4
2

.5
4

 
3

7
7

5
7

.9
4

 
3

1
4

4
5

.6
6

 
3

6
5

9
6

.7
1

 
5

2
3

4
4

.5
2

 
1

3
1

3
6

9
.9

3
 

3
6

3
8

0
8

.5
6

 
3

.1
5

 
1

6
1

9
.2

4
 

1
5

4
5

.1
4

 
7

0
8

3
8

3
.6

4
 

TO
TA

L 
F

L
IG

H
T

S 
9

1
4

 

(a
) 

Pe
rc

en
t o

f 
fli

gh
ts

 w
he

re
 p

ea
k 

po
sir

iv
e 
an
d 

ne
ga

tiv
e 

ud
e 

pe
r 

fli
gh

t 
oc

cu
rs

 w
ith

in
 p

re
ss

ur
e 

al
tit

ud
e b

an
ds

, a
ny

 fl
ap

 

Fi
gu

re
 1

9.
- 

Pe
ak

 p
os

iti
ve

 a
nd
 n

eg
at

iv
e 

U
de

 v
s 

aI
til

ud
e.

 



-50 -40 - 

30 

1 1 1  

.30 -20 - 

Total Miles 240 1 4.9 

0 
0 0  0 

0 

1 1 1  I l l  I l l  I I I  1 1 1  

(b) -500 to 4500 feet altitude 

Figure 19.- Continued. 

109 



Total Flights 914 
Total Hours 108.04 
Total Miles 29500.1 

lo-zl 10-3 
-50 40 -30 -20 -10 0 10 20 30 40 50 

U,, Wsec 

(c) 4500 to 9500 feet altitude . 

Figure 19.- Continued. 

110  



3 
0 

00 
0 

1 

Total Flights 
Total Hours 
Total Miles 

914 
108.72 

37757.9 

0 
c 

0 

UJ, 

-50 4 0  -30 -20 -10 0 10 20 30 40 50 

u,, wsec 

(d) 9500 to 14500 feet altitude 

Figure 19.- Continued. 

111  



“F 10’ 

1 0 0  

10-1 

10-2 

10-3 

Total Flights 914 
Total Hours 77.17 
Total Miles 3 1445.9 

-50 -40 -30 -20 -10 0 10 20 30 40 50 

U,, Wsec 

(e) 14500 to 19500 feet altitude 

Figure 19.- Continued. 

112  



1 0 2  

10' 

1 0 0  

- 

10-1 

10-2 

1 0 - 3  I l l  

Total Flights 
Total Hours 
Total Miles 

I l l  

914 

36596.7 
83.30 

-50 40 -30 -20 -10 0 10 20 30 40 50 

U,, ft/sec 

(f) 19500 to 24500 feet altitude 

Figure 19.- Continued. 

113 



Y 

Total Flights 
Total Hours 
Total Miles 

914 
110.42 

52344.5 

-50 40 -30 -20 -10 0 10 20 30 40 50 

U,, Wsec 

(g)  24500 to 29500 feet altitude 

Figure 1 9 .  - Continued. 

1 1 4  



102 

10' 

100 

lo-' 

10-2 

10-3 

Total Flights 
Total Hours 
Total Miles 

914 
266.52 

13 1369.9 

- 

- 

III 
-50 4 0  -30 -20 -10 0 10 20 30 40 50 

udc, Wsec 

(h) 29500 to 34500 feet altitude 

Figure 19.- Continued, 

1 1 5  



1 0 0  

10-1 

1 0 - 2  

Total Flights 914 
Total Hours 742.54 
Total Miles 363808.8 

-50 -40 -30 -20 -10 0 10 20 30 40 50 
U,, Wsec 

(i) 34500 to 39500 feet altitude 
r i  

Figure 19.- Continued. 

1 1 6  



T 
Total Flights 
Total Hours 
Total Miles 

NO OCCURRENCES 

LLL 

914 

1545.1 
3.15 

-50 -40 -30 -20 -10 0 10 20 30 40 50 

UA. Wsec 

(j) 39500 to 44500 feet altitude 

Figure 19.- Continued. 

117  



Total Flights 914 
Total Hours 161 9.24 
Total Miles 708383.6 

3 n 

.. 
i 

I l l L I  

(k) -500 to 44500 feet altitude 

Figure 19 .- Concluded. 

118  



FL
AP
 D

ET
EN

T 

a
n
 

g
'a

 

1.
60
 

1.
40
 

1.
20
 

1
.
0
0
 

.8
0 

.7
0 

.6
0 

.5
0 

.4
0 

.3
0 

-
2
0
 

.1
5 

.1
0 

.0
5 

0 -.
0

5
 

-.
lo
 

-.
15
 

-.
20
 

-.
30

 
-.

4
0

 
-.
50
 

-.
60
 

-.
70
 

-.
so
 

-1
.0
0 

-1
.2
0 

-1
.4
0 

-1
.6
0 

LB
V

E
Z 

4 0 0 0 0 0 0 0 0 0 1 
- 12

4 
13
.0
07
 

41
.9
93
 

14
0.
75
4 

32
7.
27
5 

63
4.
87
7 

49
3.
32
1 

19
6.
63
8 

53
.5
55
 

1.
04
4 

0
.0

0
0

 
0 0 0 0 0 0 0 0 13
.8
91
 

12
.4
54
 

10
 

0 0 0 0 0 0 0 0 0 0 4.
65
0 

18
.0
20
 

97
.0
77
 

32
0.
87
8 

82
6.
02
9 

80
1.
03
3 

27
9.
02
5 

70
.9
19
 

15
.1
14
 

0.
58
1 

0 0 0 0 0 0 0 0 0 1.
72
0 

18
 

0 0 0 0 0 0 0 0 0 0 0 0 0 
24
0 
.O
O 

10
80
 .O

O 
72
0.
00
 

46
0.
00
 

0 0 0 0 0 0 0 0 0 0 0 0 0
. o

oa
 

22
 0 0 0 0 0 0 0 0 0 0 0 0 

12
8.
57
1 

12
8.
57
1 

90
0.
00
0 

66
2.
05
7 

25
7.
14
3 

12
8.
57
1 

0 0 0 0 0 0 0 0 0 0 0 0
.0

0
8

 

27
 

33
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

TO
TA

L 
H

O
U

R
S 

TO
TA
L 

I?
LI

G
H

TS
 

'P
O

TA
G

 F
L

IG
H

T
 
HO
UR
S 

FL
A

PS
 

D
P

 A
N

D
 D

O
IW

 
TO
TA
L 

F
L

IG
m

 
H

IL
B

S 
FL
AS
PS
 D
P 

BN
D 
D

m
 

(a
) T

ak
e 

of
f 

Fi
gu

re
 2

0.
- 

Ex
ce

ed
an

ce
s w

ith
 fl

ap
s d

ef
le

ct
ed

. 

42
 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14
.1
9 

91
4 

16
19
.2
4 

70
83
83
.6
0 



105 

104 

1 0 3  

1 0 2  

10’ 

100 

10-1 

10-2 

10-3 
-0.80 -0.60 -0.40 -0.20 0.00 0.20 0.40 0.60 0.80 

%, g’s 

(b) Take off 

Figure 20.- Continued. 

1 2 0  



FL
AF

'D
ET

EN
T 

a'
 n

 
LE
VE
L 

g'
 a
 

1.
60
 

1.
40
 

1.
20
 

1.
00
 

.8
0

 
.7
0 

.6
0 

.5
0

 
.4

0
 

.3
0 

.2
0

 
.1
5 

.1
0 

.0
5 

0
 

-.
05
 

-.
lo
 

-.
15
 

-.
20
 

-_
 

3
0
 

-.
 40

 
-.
50
 

-.
 60

 
-.

7
0

 
-.

8
0

 
-1
.0
0 

-1
.2
0 

-1
.4
0 

-1
.6
0 

FL
IG
HT
 H

O
U

R
S 

IN
 D

ET
EN

T 

4 0 0 0 0 0
 
0
 

0
 

0.
26
3 

0.
65
7 

3.
08
9 

16
.0
34
 

45
.0
81
 

18
0.
03
9 

29
3.
41
8 

03
2.
47
8 

1~
15
.7
11
 

55
 .8

5
e

 
13
.2
09
 

4.
79
7 

0.
85
4 

0.
06
6 

0 0
 

0 0 0 0 0 0 15
: 2
17
 

10
 

18
 

22
 

27
 

33
 

4
2

 

0
 0 0 

'
0

 
0 0
 

0 0.
07
1 

0.
17
9 

1.
25
1 

14
.3
32
 

13
0.
52
2 

79
3.
38
0 

1B
B

. 3
49
 

47
.4
27
 

9 
-
5
0
7
 

2.
93
1 

0.
17
9 

0 
- 03

6 
0 0 0 0 0 0 0 0 4
5
,
3
1
8
 

28
6.
63
3 

0 0 0 0 0 0 0
 

0 0 2.
04
8 

15
.9
71
 

54
.0
55
 

16
7.
89
9 

39
5.
17
7 

73
1.
30
4 

19
9.
43
1 

49
.1
41
 

3.
27
6 

0.
41
0 

0 0 0 0 0 0 0 0 0 10
.2
38
 

0 0 0 0 0 0 0 0 0.
17
1 

0.
90
3 

11
.0
28
 

34
.6
21
 

11
3.
69
5 

30
8.
94
2 

00
6.
04
0 

42
.7
00
 

7.
73
6 

1.
45
3 

0.
12
8 

0 0 0 0 0 0 0 0 0 

20
1.
48
8 

0 0 0 0 0 0
.

 
0 0 0
 0
 

9.
94
3 

37
.9
64
 

13
7.
39
3 

39
0.
48
4 

68
7.
86
6 

36
1.
55
9 

10
5.
75
6 

23
.5
01
 

2.
71
2 

0
 

0 0 0 0 0 0 0 0 0
 

0 0 0 0 0 0 0 0 0 0.
20
4 

2.
88
9 

16
.7
68
 

86
.9
10
 

40
3.
18
5 

11
09
.9
44
 

35
1.
50
8 

66
.8
82
 

10
.7
52
 

2.
41
6 

0.
18
9 

0 0 0 0 0 0
 
0
 

0
 0 

0 0 0 0 0 0 0 0 0
 0.
79
1 

6.
85
6 

22
.4
14
 

11
2.
46
6 

49
5.
40
3 

11
97
.8
36
 

38
9.
21
4 

71
.5
93
 

12
.6
57
 

2.
76
9 

0 0 0 0 0 0 0 0 0 0 

27
.9
80
 

2.
44
2 

23
.3
96
 

1.
10
6 

21
.1
12
 

7 
-5
85
 

TO
TA
L 

EO
D

R
S 

96
.0
4 

TO
"&
L 

FL
IG
HT
S 

91
4 

TO
T=
 

PL
IG

H
T

 E
W

E
3 

FL
A

PS
 
UP
 

A
 

16
19
.2
4 

TO
TA
L 
FL
IG
HT
 M

IL
B

S 
FL

A
FS

 U
P 

A
N

D
 
DO
WN
 

70
83
83
.6
0 

(c
) 

La
nd

in
g 

Fi
gu

re
 2

0.
- 

C
on

tin
ue

d.
 

f. 

II
 



Total Flights 914 
Total Hours; 161 9.24 

I" 

-0.80 -0.60 -0.40 -0.20 0.00 0.20 0.40 0.60 0.80 
%, g ' s  

(d) Landing. 

Figure 20.- Concludcd. 

1 2 %  



r l m  
r 

0 0 0 0 0 0 0 0 0 0 0 9 0 0  o o o o o o o o o a o o o o  - 0 -  

o o ~ o o o o o o a o o o o  a o Q o o o o o o o o o o o  0 0 -  

$ I  
o a o o o o o o o a o o o o  

o o o o o o o o o o o a o o  

o o o o o o o a o o o o ~ o  

0 0 0 0 0 0 0 0 0 0 0 0 0 0  

0 0 0  

0 0 0  

im o o o o o o o a o o o o o o  0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0  

0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0 c J  0 0 0  

o o o o o o o o a o o o o o  o o o o o o o o o o c ¶ o a o  * o m  

0 0 0 0 9 0 0 9 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0 0  m o m  I 

O O O O O O O ~ O O ~ N N M  F l a O O O O O ~ O a O O O O  N o w  ? 
w m  

o o o o o o o o o o ~ m m w  ~ ~ ~ o o o o o o o o a o o  P - A O  4 
a : :  

' E  o o o o o o o o o o m * m m  n m * m o o o o o o o o o o  * m e  
W P  
m w  0 0  

0 -  N N  

& E  o o o ~ o o o o o o a o o o  0 ~ 0 0 0 ~ 0 0 0 0 0 0 0 0  m o m  
M N  0 0  

4 4  
Y r  

,G 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0 0  -lorn 

Y4 Q o o Q a o Q o o o o o o a  o a o o o o o o o o o ~ o ~  0 0 0  

0 0  

2 2  

0 0 0 0 0 0 0 0 0 0 0 0 0 0  o o o o o o o a o o o o o Q  0 - 0  

0 0  m *  d.-I 

d 



. 

g; 0 0 0 0 0 0 0 0 l 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0 0  - 0 0  

0 0  
O d  m a  

'E 0 0 0 0 0 0 0 0 1 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0 0  N O -  
0 0  

NII) 
a o  

8 8 Fi' iiii 
B i s s  

'E o o o o a o o o o o o o o o  o o o o o o o o o o o o o o  o o o  

S i i  0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0  

0 0  
9 *  N N  

0 0  
-I N o 1  2:22 

i111 * s  0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0 0 0 0 0 1 0 0 0 0 0 0  0 0 0  

9 0  x ' i  
R E  0 0 0 0 0 1 0 1 0 0 0 0 0 0  o o o 9 o o o o o o a o o o  0 0 0  

E #  o o o o o o o o l o o o o o  0 0 0 0 0 0 0 1 0 0 0 9 0 0  0 0 0  

g t i  0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 1 0 0 0 0 0 0 0 0 0 0 1 0  0 0 0  

0 0  n w  PIPI 

0 0  

4 -  
r n  

0 0  

2 z  

g z  0 0 O O 0 0 O 0 0 0 0 0 O D  o o o o o o o o a o o o o o  - 0 "  

' E  o o o o o o o o o o o o o o  o o o o - o o o o o o o o o  n o -  

0 0  

Nr(  n n  

3 f k  
R E  0 0 0 0 0 1 0 0 0 0 0 0 0 0  " 0 0 0 0 0 0 0 0 0 0 0 0 0  10' 
0 0  
0 .4  * H  

h s 



IU
IU

IIR
I 

h
L

3
-m

' 

g'
# 

.R
Q

1
 

m
 

1
3

0
 

1
4

0
 

1
5

0
 

16
0 

1
7

0
 

1
0

0
 

1
9

0
 

2
0

0
 

m
R

 E
IC

C
B

 F
LI

C
L:

: 

1
4

0
 

1
5

0
 

1
6

0
 

17
0 

1
8

0
 

1
9

0
 

2
0

0
 

21
0 

1
.6

0
 

1
.8

0
 

1
.4

0
 

1
.6

0
 

1
.2

0
 

1
.4

0
 

0 
1.
00
 

1
.2

0
 

0
 

.s
o 

1
.0

0
 

0 
,T

O
 

0
.8

0
 

0 
.b

O 
0

.7
0

 
0 

.5
0

 
0.
63
 

0 
.4

0
 

0
.5

0
 

0
 

.3
0 

0
.4

0
 

0 
.2

0
 

0
.3

0
 

0 
.1

5
 

0
.2

0
 

0 
.1

0
 

0
.1

5
 

0 
.0

5
 

0
.1

0
 

0 

-.
os

 
-0

.1
0

 
-.

lo
 

-0
.1

5
 

-.
1

5
 

-0
.2

0
 

-,
2

0
 

-0
.3

0
 

-.
3

0
 

-0
.4

0
 

-.
4

0
 

-0
.5

0
 

-.
5

0
 

-0
.6

0
 

-.
6

0
 

-0
.7

0
 

-,
S

O
 

-
1
.
0
0
 

-1
.0

0
 

-1
.2

0
 

-1
.2

0
 

-1
.4

0
 

-1
.1

0
 

-1
.6

0
 

-1
.6

0
 

-1
.0

0
 

2
 

Ln
 

-.-
lo

 
-0

.8
0

 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0
 

0 0 0 0 0 0 0 0 0 0
 

0 0 0 0 0 0 0 0
 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
 0
 

0 0 0 0 0 0 

0 
0 

0 
0 

0 
0 

0
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

n 
0 

0
 

0 
2

0
 

0 
2

0
 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 
2

0
 

2
0

 
0
 

20
 

0 
0 

0 
0 

0 
0
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0
 

0 0 0 0 0 0 0 0
 0 0 0 0 0 0 0 0 0 0
 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
 0 0 0 0 0 0
 

0 0 0 0 

TG
Tm

 
P

E
A

K
 B

 g
cg
 

0 
0 

0 
0 

0 
4 

1
 

0 
0 

n
I

D
B

T
B

U
P

S
 @

W
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
B

L
I

C
a

T
y

I
~

B
~

 0 
0 

0
 

0 
0
 

1 
0
 

0 
0
 

u
g

,K
T

S
 

2
1

0
 

2
2

0
 0 0 0 0 0 0 0 0 0 0 0
 

0 0 0 0 0 0 0 0 0 0 0
 

0 0 0 0
 0
 

0 0 0
 

0 

2
2

0
 

2
3

0
 

24
0 

2
5

0
 

2
6

0
 

23
0 

2
4

0
 

2
5

0
 

2
6
0
 

2
7

0
 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
 0 0 0 0 0 0 0 0 0
 0 0 0 a 

0 0
 

0 0 0
 0 0 0 0 0 0 0 0 0
 0 0 0 0 0 0 0
 

0 0 0 0 0 0 n 

0 0 0
 0 0
 0 0 0 0 0 0 0 0 0 0
 

0 0 0 0 0 0 0 0 0 0 0 0 a 

0 0
 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 
0 

a 
0 

0 
0
 

0 
0 

0 
0 

0 
0 

0 
0 

0 

{c
) T

ak
e o

ff
; f

la
p 

13
 d

eg
re

e 
de

te
nt

 

Fi
gu

re
 2

 I .
- C

on
tin

ue
d.

 

2
7

0
 

2
8

0
 

2
9

0
 

3
3

0
 

2
8
0
 

2
9
0
 

3
0

0
 

31
0 

0 0
 0 0 D 0 0 0 0 0
 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0
 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
 

0 0 

0 0
 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

3
1

0
 

3
2

0
 0 0 0 0 0 0 0 9 1
 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
 0 0 0 0 0 0 5 

d1
4 

1s
: - 24

 
70
83
 



0 0  
d N  n n  

0 0  O d  n n  

0 0  A 0  
r 4 m  

0 0  

r 4 N  
r m  

0 0  

X E  

0 0  
y I 1  N N  

o o  
vul 0101 

0 0  II* N N  

0 0  R O  d r y  

0 0  
- A  d d  

0 0  10- r l d  

0 0  n w  drl 

0 0  * m  " d  

0 0  1 1 1  d d  

o o o o o o o o o o a o o o  

0 0 0 0 0 0 0 0 1 0 0 0 0 0  

o o o a a o o o o o o o o o  

0 1 0 0 0 0 0 0 0 0 0 0 0 0  

0 0 0 0 0 0 0 0 1 0 0 0 0 0  

0 0 0 0 0 0 0 0 0 0 0 0 0 0  

0 0 0 0 0 0 0 0 0 0 0 0 0 0  

0 0 0 0 0 0 0 0 9 0 0 1 1 a  

o o o ~ o ~ a a o o o o o o  

o o o o a o a o o o o o o o  

0 0 0 0 0 0 0 0 0 0 0 0 0 0  

e O o O o o O O O O O O O O  

0 0 0 0 0 0 0 0 0 0 0 0 0 0  

0 0 0 0 0 0 0 0 0 1 0 0 0 0  

o o o 1 a a o o o o o o o o  

0 0 0 0 0 0 0 0 0 0 0 0 0 0  

0 0 0 0 0 0 0 0 0 0 0 0 0 0  

0 0 0 0 0 0 0 0 0 0 0 0 0 0  

o o o o o o o o a a o o o o  

o o a o o o o o o o o o o o  

O O O O O O O O O O O O ~ O  
I W ~ N O ~ P * ~ ~ ~ N - -  

d d ~ ~ ~ 0 0 0 0 0 0 0 0 0  
. . . . , . . . . . . - . -  

S ~ I P P ~ ~ ~ ~ ~ ~ ~ ~ ~  . . . . . . . - . - . . . .  
d d d d  

o o o o o o o a o a o  . - o a  

0 0 0 0 0 0 1 1 0 0 0 0 0 0  

0 0 0 0 0 0 0 0 0 0 0 0 0 0  

o o o a o o o e o o a o o a  

0 0 0 0 1 0 0 1 0 0 0 0 0 0  

o o o o o o o o o o o o o a  

0 0 0 0 0 0 0 0 0 0 a 0 0 0  

1 0 0 1 0 0 0 0 0 1 1 1 1 1  

0 0 0 0 0 0 1 1 0 0 0 0 0 0  

0 0 0 0 0 0 0 0 0 0 0 0 0 ~  
f 

0 0 0 0 0 0 0 0 0 0 0 0 0 0  * 

0 0 0 0 0 1 0 0 0 0 0 0 0 0  

0 0 0 0 0 0 0 0 1 0 0 0 0 a  

o o o  

a o o  

0 0 0  

1 1 0  

0 0 0  

0 0 0  

0 0 0  

a 0 0  

0 0 0  

0 0 0  

a 0 0  

0 0 0  

C 3 - a  

0 0 0  

0 1 0 * 1  

d o +  

0 0 0  

a - 0  

c.3 
N 

&- 
0 

0 0 0  

0 0 0  

c 
p1 

n 

3 



0 0  
r lN  * *  

g z  n n  

0 0  

N *  
a o  

0 0  - *  N N  

0 9  r - m  N N  

0 0  
W I -  N N  

0 0  

N N  
m u  

0 0  

N N  
r n  

x s  
(IN 

0 0  ra 

i.2 x 
8" 

0 0  
0.4 N N  

0 0  

d N  
a o  

8 1  
d d  

0 0  

d d  
p a  

0 0  10- d d  

0 0  n u  d d  

0 0  * n  d d  

0 0  m *  d d  

0 0 0 0 0 0 0 0 0 0 0 0 0 0  

0 0 0 0 9 0 0 0 0 0 0 0 0 0  

0 0 0 0 0 0 0 0 0 0 0 0 0 0  

O O O O O O O O O O O O O O  

0 0 0 0 0 0 0 0 0 0 0 0 0 0  

0 0 0 0 0 0 0 0 0 0 0 0 0 0  

0 0 0 0 0 0 0 0 0 0 0 0 d d  

9 D O o o o o o o o o o d o  

0 0 0 0 0 0 0 0 0 0 0 0 0 0  

0 0 0 0 0 0 0 0 0 0 0 0 0 0  

0 0 0 0 0 0 0 0 0 0 0 0 0 0  

0 0 0 0 0 0 0 0 0 0 0 0 0 0  

o o o o o a o a o 0 o m a m  

d d d d  
? ? r ? f T ? ? ? ? p ! - ! - ! ?  

0 d 0 0 0 0 0 0 0 0 0 0 0 0  

0 0 0 0 0 0 0 0 0 0 0 0 0 0  

0 0 0 0 0 0 0 0 0 0 0 0 0 0  

0 9 0 0 0 0 0 0 0 0 0 0 0 0  

o o o o o a o o o o o o ~ o  

0 0 0 0 0 0 ~ 0 0 0 0 0 0 0  

d ~ o o o o e o o o o o o o  

W ~ N O O O O O O O O O O O  

~ W d d 0 0 0 0 0 0 0 0 0 0  

I - W A 0 0 0 0 0 0 0 0 0 0 0  

b * d U 0 0 0 0 0 0 0 0 0 0  

~ * d 0 0 0 0 0 0 0 0 0 0 0  

.3 d 0 0 .') 0 0 0 0 0 0 0 0 0 

d d 0 0 0 0 0 9 0 0 0 0 0 0  

d d 0 0 0 0 9 0 0 0 0 0 0 0  

0 0 0 0 0 0 0 0 0 0 0 0 0 0  

0 0 0 0 0 0 0 0 0 0 0 0 0 0  

o o o o o o o o o o o o a o  

0 0 0 0 0 0 0 0 0 0 0 0 0 0  

n o n o o o a o o o o o o o  

I I I I I I I I  I l d d d d  
1 1 1 1  

9 -! -! p! ". ? r ' 9  ? '9 3 r ? UI 

O O N  

p! 
m u  
m o o  

'9 
d $  

* A =  
I- 

p! 
m ~ m  
- I D  
N m  

I 

0 1 . 1  

= N O  
I - 0  

I- 

A N *  

:I 

f 

9 
m o w  
N W  A 

-? 
l l O N  A 

a o a  

0 0 0  

0 0 0  

0 0 0  

127 



0 1  
A N  1111 

0 0  
0 4  1111 

0 0  

Na7 
m a  

0 0  

N N  
m m  

0 0  

N N  
e m  

0 0  w r -  N N  

0 0  
Y I W  N r y  

0 0  

N N  
w m  

0 0  

N n  111  

0 0  
N11 olN 

! z :  
4 "  

0 0  
or l  N N  

0 0  

A N  
m o  

0 0  

r ld  
m m  

0 0  + m  - d  

0 0  1 -  drl  

0 0  n w  r ld  

0 0  * n  " 4  

o a  m w  .ld 

a o o o a - o a o o a a o o  

0 0 a 0 0 0 0 0 0 0 1 0 0 0  

0 0 0 0 0 0 0 0 0 0 0 0 0 0  

o o a a o o a o o o o o o o  

o o o o o o o a o o o o o o  0 0 P 0 0 0 1 0 0 1 0 0 0 0  

00000000000010 o o o o o o o o o o o o o o  

o o o o o o o o o o o o o o  0 0 0 0 0 0 0 0 0 0 0 0 0 0  

O O O O O O O O O O O O O O  

1 N O A O O O O O O O O O O  

v l l w r l o o o o o o o o o o  

o o o o o o a o o o o d m d  

0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0 0  

0 0 0 0 0 P 0 0 0 0 0 0 0 0  

0 1 0 0 0 0 0 0 0 0 0 0 0 a  o o o o o o o o o o l o o a  

128 



e -  d O I  *ll 

0 0  
0.4 m m  

0 0  

N l l  
m o  

0 0  

N O I  
m m  

0 0  

N N  
p . m  

0 0  

N N  
wi- 

a o  * - a  N N  

0 0  

N N  
r n  

0 0  * *  N N  

0 0  p l m  PIN 

6:s 
0 0  
a d  N N  

0 0  n o  r l N  

0 0  
- 0 1  r ld  

0 0  
I-- H d  

0 0  - a -  d d  

0 0  * - a  - 4  

0 0  w n  d d  

a 0  m *  M ,4 

a o  
NPI 

! 
P i !  

o o o a o o o o o o o o o o  

o o o o o o a o o o o o o o  

O a o o o o o o o o a o o a  

o o o o o o o a o o o o o o  

o o o a o o a o o a o o a o  

o o o a o o o o o o o a o o  

a o o a o a o o o o o O o o  

o o a o o o o o o o o o o o  

o o o a o a o o o o o o o o  

o o o a o o o o o o o o o o  

a a o a o o o a o o o o o o  

0 0 0 0 0 0 0 ~ 0 0 0 0 0 0  

o o o a o o o 0 0.0 - a o 

o a o o 1 o o o o a o o a o  

o a o o o o O o o o o o a o  

a o o o o a o o a o o ~ o o  

o o o o o o o o o a o a o o  

a o o a o o o o a o o o o o  

0 0 0 0 0 . 0  0 0 0 0 0 0 0 0 

o o o o o o o o o o o o o a  

N O a O O O O O O 0 0 0 O 0  

w d o a 0 0 o 0 0 a 0-0 a o 

N ~ ~ ~ ~ ~ ~ ~ o o o o o ~ o  

m p l a o o a o o o o o o a o  

l l . 4 o o o o o a o o ~ o o o  

0 0 0 0 0 0 0 0 0 0 0 0 P 0 

- O O O O O O O O O a O o a  

9 0 0 ~ 0 0 0 ~ 0 0 0 0 0 0  

1-2-9- 



0 0  
d(Y m n  

0 0  
0.4 n m  

z g  
N l l  

0 0  

N N  
m o 1  

0 0  

N N  
t-m 

0 0  

X E  

E S  
N N  

0 0  
1 y I  N N  

0 0  

N N  
n o  

9 0  

N N  
~n 

m 

r to 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 l  

o o o o a o o o o o o o o o  

O O O O O O O O O O O O O O  

O O O O O O O O O l O O O O  

D O O O O O O O O l O O O O  

O O o o O O O e O O O O O O  

0 0 0 0 0 0 0 0 0 0 0 0 0 0  

o o o a o o o o o o a o o o  

o o o o o o o o o e a o o o  

0 0 0 0 0 0 0 0 0 0 0 0 0 0  

O O 9 O O O O O l O F l O d d  

o o c o o o o o e o d n n m  

o o e o o o o o a o o o o *  

o o o a o o o o a o o o o a  

o o o a o o o o a o o o o o  

o o o o a o o o a o a o m o  
(9 V N 0 f 7 Y- 1:  N " 2  
d d " d d 0 0 a 0 0 0 0 9 0  
. . . .  

ssRx2Ea:;?;;:2, . . . . . . . . 
" d d d  

D 0 0 0 0 0 0 0 0 0 0 0 1 0  

O O D e O O O O O e O O O O  

0 0 0 0 0 0 0 0 0 0 0 0 0 0  

0 l 0 0 0 0 0 0 0 0 0 0 0 0  

0 0 0 0 0 0 9 0 0 0 0 0 0 0  

0 0 0 0 0 0 0 0 0 0 0 0 0 0  

0 0 0 l 0 0 0 0 0 0 0 0 0 0  

0 1 0 1 0 0 0 0 0 0 0 0 0 0  

o o o o o o a o o o o o a o  

n m d o o o o o o o o o o o  

U b ~ ~ N O O l 0 0 0 0 0 0 l  
d d  

o o o o a o o o a a ~ o o o  

a m o o o a o o o o o a o o  

0 0 9 0 0 0 0 1 0 d * d d - 4  
I I I I I I I I I I I I I I  

l l ? ? t 1 9 7 - . 9 " ? '  

m o ~ o o o o o o o o o o o  o rl n n II w n Y m, o N w Y 

I 1  I l l  I 1 I I l r l r l " d  
1 1 1 1  

. . . . . . . . . . -  

130  



-
h

-
 

1'. 
e
R
I
y
 

m
 

12
0 

CO
R 
uL
31
 T

L
IG

m
 

U
O
 

1.
60
 

1.
00
 

0
 

1.
40
 

1.
60
 

0 
1.
20
 

1.
40
 

0
 

1.
00
 

1.
20
 

0 
.E

O
 

1.
00
 

0
 

.7
0

 
0.
80
 

0
 

.6
0 

0.
70
 

0
 

.5
0 

0.
60
 

0
 

.1
0

 
0

.1
0

 
0
 

.3
0 

0
.4

0
 

0 
.2

0
 

0.
30
 

0 
.i
s 

0.
20
 

0 
.1
0 

0.
15
 

0 
.0

5
 

0.
10
 

0 

-.
0

5
 

-0
.1
0 

0 
-.
I0
 

-0
.1
5 

0 
-.
I5
 

-0
.2
0 

0 
-.

ZO
 

-0
.3
0 

0 
-.

3
0

 
-0
.4
0 

0
 

-.
4

0
 

-0
.5
0 

0
 

-.S
O

 
-0
.6
0 

0 
-.
60
 

-0
.7
0 

0
 

-.
7

0
 

-0
.8
0 

0
 

-1
.0
0 

-1
.2
0 

0
 

-1
.2
0 

-1
.4

0
 

0
 

-1
.4
0 

-1
.6
0 

0 

-.
a

0
 

-1
.0
0 

o 

-1
.6

0
 

-1
.9
0 

o 

13
0 

14
0 

15
0 

16
0 

17
0 

18
0 

19
0.
 

2
0

0
 

14
0 

15
0 

16
0 

n
o

 
in
0 

19
0 

20
0 

zi
o 

0 0 0 0 0 0 0 0 0 0 0 0
 0
 0 

0 0 0 0 0 0 0
 0 0 0 0 0 0 2 

0 
1
 

0
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 

0 0 0 0 0 0 0 0 0 0 0
 1 3
 

12
 

0 0 0 0 0 0 0 0 0 0 1
 

I 5 u
 

10
 

11
 

3
 

4 
1 

1 
0
 

1 
0
 

0 
0
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

V 
0 

0 
0 

0 

0 0 0 0 0 0 0 0 0
 

0
 
0
 1 1
 1 2 1
 

0 0 0 0
 

0 0 0 0
 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0
 

0 0 0 0 0
 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1
 

33
 

20
2 

32
9 

43
 

3 
1 

0
 

0 
0 

0.
4 

0.
5 

0.
1 

0 
0
 

0 
0 

6
 

57
 

95
 

24
 

B 
2 

0 

-,m
a 

21
0 

' 
22
0 0
 

0
 

0 0
 

0 0 0 0 0 0 0 0
 

0
 0 0
 

0 0 0 0
 

0 0 0 0
 

0 0 0 0 0 0 0 a 

2
2

0
 

23
0 

24
0 

25
0 

26
0 

23
0 

24
0 

21
0 

26
0 

27
0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
 

0 0 0 0
 0 0 0 0 0 0 0 0 0 0 0 0 (I
 

0 0 0 0
 

0 0 0
 0 0 0 0 0 0
 a 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
 

0 0 0 0
 

0 0 0
 0 0 0
 

0 0 1 0 0 

0 0 0 0 0 0 0 0 0
 0 0 0 0
 

0 0 0
 

0 0 0
 0 0 0
 

0
 0 0 0
 

0 0 4 0
 
1
 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
 0 0 0 0 0 0 D 2 0
 

1 

(i)
 L

an
di

ng
; f

la
ps

 27
 d

eg
re

e 
de

te
nt

 

Fi
gu

re
 21
 .- 
co
nt
in
ue
d.
 

e
 

I' 

27
0 

28
0 

29
0 

28
0 

29
0 

30
0 

0 
0 

0 
0 

0 
0 

0
 

0 
0

 
0 

0 
0 

0 
0 

0 
0

 
0 

0
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0

 
0 

0
 

0 
0 

0 
0 

0
 

0 
0 

0 
0 

0 
0 

0 

0 
0

 
0 

0 
0 

0
 

0 
0 

0 
0 

0
 

0 
0 

0 
0

 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 0 

0 
0 

0 
0 

9 
0 

0 
0 

0 
0 0 

-
0

 
0 

4 
0 

0 
0 

0 
0 

0 
0 

0 

S
O

0 
31
0 0 0 0 0 0

 
0 0 0 0 0 0 0

 0 0 0 0 0 0 0 0 0
 0 0 0 0 0 0 0 0 0
 

0 

31
0 

92
0 0 0 0 0 0 0 0 0 0
 0 0 0 0 0 0
 

0 0 0
 

0 0 0 0 0 0 0 0 0 0 0 0 0 

PO
7 

P1
4 

16
19
.2
4 

T
O

~
~

E
S

. 
a
 



1
.
6
0
 

1
.
0
0
 

0
 

1.
40
 

1.
60
 

0 
1.
20
 

1.
40
 

D
 

1
.
0
0
 

s
.2

0
 

0
 

,a
0

 
L

O
O

 
0 

.6
0 

0
.7

0
 

0 
,S

O
 

0
.
6
0
 

0
 

.4
0

 
0

.1
0

 
0 

.3
0

 
0

.4
0

 
0 

.a
0

 
0.
30
 

0 
.
l
I
 

0.
20
 

0 
.
1
0
 

O
,
l
5
 

0
 

.T
O

 
0

.8
0

 
o 

.a
s 

0
.1

0
 

o 

0
 0 0 0 0 0 0 '0
 

0 0 0
 

1
 
2
 

2 

-
,
0
5
 

-
0
.
1
0
 

-
,
l
o
 
-
0
.
1
1
 

-.
IS
 

-0
.2
0 

-.
2

0
 

-
0
.
3
0
 

-,
3

0
 

-0
.1

0
 

-.
4

0
 

-0
.5

0
 

2
 

-.
I0
 

-0
.6

0
 

w
 

-.
6

0
 

-O
.?

O 
h

7
 

-.
T

O
 

-
0

.
~

0
 

-.
no

 
-1
.0
0 

-1
.0
0 

-1
.2
0 

-
1
.
2
0
 

-1
.4

0 
-
1
,
4
0
 

-
1
.
6
0
 

-
1
.
6
0
 
-1
.8
0 

T
O

T
A

L
 P

L
M

 I
 SU
I 

B
LX

IC
B

T 
B

O
U

S
lE

 
@ 

PL
IC
BT
 Y
IL

BB
 

0 
IU
B 

0 
1
 

0
 

3 
0
 

1 
0
 

0 
0 

0
 

0 
0
 

0 
0 

0 
0 

0 
0 

0 
0 

0
 

0
 

0 
0 

0 
0 

0 
0 

2 
11
6 

0.
1 

2
 

10
 

2 8
4

 

14
0 

15
0 0 0 0 0 0
 0 0 0 0 0
 

1
 

I 13
 

13
 

16
 

12
 
4
 1 0
 

0 0 0 0 0 0 0 0 0 

62
5 10
 

14
06
 

15
0 

16
0 

17
0 

10
0 

1
9

0
 

20
0 

16
0 

1
7

0
 

ia
o 

19
0 

20
0 

21
0 

a 0 0 0 0 0 0 0 0 0 3 0 12
 

14
 

1s
 

1
3
 

4 2
 

0 0
 

0
 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0
 
0
 

0
 

1
 
2
 
4
 

4 2 1
 

1
 

0 0 0 0
 

0 0
 0 0 0 0 

0 0 0 0 0 0 0 0 0
 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 

0 0 0
 0 0 0 0 0 0
 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
 

0 0 0 0 

0 0 0 0 0
 0 0 0 0 0 0 0 0 0 0
 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0
 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
 0 0 a a 

4
4

5
 

14
1 

0
 

0
 

1 
0 

7
.0

 
0

.9
 

0 
0
 

0
 

0
 

12
11
 

1
5
0
 

0 
0 

0 
0 

ug
,B

xa
 

21
0 

22
0 0

 
0

 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
 0 0 0 0 0 0 0 0 0 0 a 0 0 0 

2
2

0
 

23
0 

24
0 

25
0 

2
6
0
 

2
3
0
 

24
0 

25
0 

26
0 

2'
10

 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0
 0 0 0 0 0 0
 0 0 0 0 0 0 a 0 0 0
 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0
 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 U 0 0 a 0 0 0 0 0
 

0
 

0 0
 0 0 0 0 0 

0
 

1
 

10
 

7
 

3
 

0
 

0
 

0.
1 

0.
1 

0
 

0 
4 

13
 

1
5

 
2
 

2
7

0
 

za
o 

29
0 

2
8

0
 

29
0 

30
0 

0
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0

 
0 

0 
0 

0 
0 

0 
0 

a 
0 

0 
0

 
0

 
0 

0 

0 
0 

0 
0 

0 
0

 
0

 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

1
 

0
 

0 
0

 
0 

0 
0 

0 
0 

W
A

Z
 

rm
cB

ra
 I
BC
LV
DB
D 

P
E
lU

L
 l

L
I0

B
T

B
 m

Y
2

m
 

w
 m
m
 %

D
m

(B
 
,m

 Iw
 

m
a
r 

Y
IIZ

U
 

,A
W

Y
 r

w
 

30
0 

31
0 0 0 0
 0 0 0 0 0 0 0 0 0
 

0
 0 0 0 0 0 0 0 0 0 0 0 0 0 a a 0 0 0 

31
0 

32
0 0 0 0 0 0
 0 0 0 0
 0 0 0 0 0
 

0 0 0
 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 

91
4 

91
4 

16
19
.2
1 

To
aS

aa
 .6

4
 

(j
) L

an
di

ng
; f

la
ps

 3
3 

de
gr

ee
 d

et
en

t 

Fi
gu

re
 2

1.
- C

on
tin

ue
d.

 



-
5

-
 

m
n 
- .w

m
 

9
’1

 .
R

c
y
 

W
 

12
0 

13
0 

14
0 

13
0 

14
0 

15
0 

1.
60
 

1.
40
 

1.
20
 

1.
00
 

I0
0

 
.T

O
 

.6
0

 
.5
0 

.d
o

 
.3

0
 

.2
0 

.1
5 . I
0 

.0
5

 

1
.
8
0
 

1.
60
 

1.
40
 

1
.
2
0
 

1.
00
 

0.
80

 
0.
70
 

0
.
6
0
 

0.
50
 

0.
40
 

0
.
3
0
 

0.
20
 

0.
15
 

0.
10
 

-.
05
 

-0
.L

O 
-.
lo
 

-0
.1
5 

-.
15
 

-0
.2
0 

-.
2

0
 

-0
.3
0 

-.
3

0
 

-0
.4
0 

-.
lo

 
-0
.5
0 

t.,J 
-.
50
 

-0
.6
0 

l.,J 
-.

6
0

 
-0

.7
0

 
-.

lo
 

-0
.8
0 

-.
no
 

-
1
.
0
0
 

-1
.0
0 

-1
.2
0 

-1
.2
0 

-1
.4
0 

-1
.4
0 

-1
.6
0 

-1
.6
0 

-1
.0
0 

-P
L

lr
l[

eB
A

s 
rZ
Ic
B9
 B

O
VR

B
 e

 s
hs

 
lL
Ic
Fp

 M
IL

E
8 

0 
U
B
 

0 0 0 0 0 0 0
 

0 0 0 0 0 0 0
 

0 
0 

0 
0 

0
 

0 
0 

0
 

0 
0 

0 
0 

0 
0 

0
 

0 
0
 

0
 

0
.

 
1
 

1
 

4
 

2
 

S 
6
 

25
 

6
 

I6
 

1
 

9
 

22
 

0
 

7 
17
 

0 
1 

7 
1
 

0
 

2
 

0
 

0
 

0
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

6
 

10
1 

31
5 

0.
1 

1.
8 

4
 

7 
2

4
5

 
59

0 

15
0 

16
0 0 0 0 0 0 0 0 0 0 1

 
4 5 6 6 9 7 4 1
 0 0
 
0
 

0 0 0 0 0 0 0 

13
2 

23
9 1.
5 

I6
0 

17
0 

10
0 

19
0 

20
0 

1’
10
 

1
8

0
 

19
0 

2
0
0
 

21
0 

0 0 0 0 0 0 0 0 0 0 0
 0
 I 1
 

0 0 0 0 0 0 0 0 0 0 0 0 0
 0 

0 
0 

1 
0 

0 
0 

1 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

12
 

0
 

0.
1 

0
 

11
 

0
 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
 

0 0 0 0 0
 

0 0 0 0 0
 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 n 0 0 0 0 0 0 0 0 0 0 0 0 0 0
 0 0 

=
,I
IT

s 
21
0 

2
2
0
 

0 0 0 0 0 0
 0 0 0 0
 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

22
0 

23
0 

24
0 

25
0 

26
0 

2
3
0
 

24
0 

2
5
0
 

2
6
0
 

2
?

0
 

0 0
 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
 0 

0 0 0 0 0 0 0 0 0
 0
 

0
 
1
 0
 

0
 

0 0 0 0 0
 0 0 0 0 0 0 0 0
 0 

0 0 0 0 0 0
 0 0 0 0 0 0 1
 

1
 

0 0
 0
 

0 0 0 0 0 0 0 0 9
 

0
 n 

0 0 0 0
 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
 

0
 0 0 0 0 

0 
7 

7 
2
 

I 
0
 

0.
1 

0.
1 

0
 

0
 

3 
0 

10
 

4
 

1
 

27
0 

20
0 

29
0 

28
0 

2
9
0
 

30
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

.
o

 
0 

0 
0 

U 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 

1 
0 

0 
0 

0 
0 

0 
0 

0 

T
m

A
L

 P
L

T
~

B
 

ru
cL

uD
m

 
W

A
L

 
n

r
m

a
 -

Y
Z

~
 

m
aL

 
CL
TC
FT
 H

m
R

a 
,A

m
 T

lu
?

 
TC

TU
 

n
I
w

 
,m

y
 

~
IA

P
 

30
0 

31
0 0 0 0 0 0 0 0 0 0 0 0 0 0
 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

31
0 

32
0 0 0 0 0 0 0 0 0 U 0
 0 0 0 0
 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

30
9 

91
4 

16
19
.2
4 

70
03
03
.6
1 

(k
) L

an
di

ng
; f

la
ps

 4
2 

de
gr

ee
 d

et
en

t 

Fi
gu

re
 2

1.
- 

C
on

clu
de

d.
 



1. 

PR
ES

SU
R

E 
A

LT
lT

U
D

E 
BA

N
D

S 

A
 

w
 

rp
 

n a 
-5

0
0

 
TO
 

LE
V

EL
 

45
00

 F
T

 

v'
 0 

1
.6

0
 

1
.4

0
 

1
.2

0
 

1
.0

0
 

.O
O

 
.7

0
 

.6
0

 
.5

0
 

.4
0

 
.3

0
 

.2
0

 
.1

5
 

.1
0

 
.0

5
 

0
.0

0
 

-.
0

5
 

-.
lo
 

-.
1

5
 

-.
2

0
 

-.
30
 

-.
4

0
 

-.
5

0
 

-.
6

0
 

-.
7

0
 

-1
.0

0
 

-1
.2

0
 

-1
.4

0
 

-1
.6

0
 

-.e
o 

PL
IG

E
? 
EO
rm
S 

B 
A

LT
 

F
L

IC
m

 Y
IL

eS
 @

 A
LT

 

0 0 0 0 0 0 0 0
.1

1
 

0
.7

7
 

2
.2

1
 

2
2

.7
6

 
5

7
.0

0
 

1
5

9
.9

6
 

3
3

5
.9

4
 

7
5

2
.4

1
 

2
7

2
.0

9
 

0
8

.9
3

 
2

5
.0

0
 

6
.6

3
 

0.
33
 

0 0 0 0 0 0 0 0 0 9
.0

5
 

8
.0

1
 

4
5

0
0

 T
O 

9
5

0
0

 P
T 

0 0 0 0 0 0 0 0 0 1
.9

2
 

9
.5

9
 

2
0

.5
6

 
1

4
.2

9
 

1
3

0
.2

2
 

1
2

4
8

.1
6

 
1

1
1

.8
5

 
3

3
.7

2
 

3
.5

6
 

0
.2

7
 

0 0 0 0 0 0 0 0 0 8
.5

0
 

3
.6

5
 

9
6

6
.3

9
 

9
5

0
0

 T
O 

1
4

5
0

0
 B
T 

0 0 0 0 0 0 0 0 0
.4

5
 

1
.7

9
 

1
1

.1
6

 
2

7
.2

3
 

2
2

6
.3

6
 

14
4.

66
 

4
5

.0
9

 
1

2
.5

0
 

5
.3

6
 

1
.3

4
 

0 0 0 0 0 0 0 0 0 8
4

.3
8

 

8
8

8
.0

3
 

2
.2

4
 

7
9

4
.8

3
 

1
4

5
0

0
 T
O 

1
9

5
0

0
 F
T 

0 0 0 0 0 0 0 0 0
.5

2
 

1
.0

3
 

2
.5

0
 

5
.1

6
 

2
5

.2
7

 
9

5
.9

2
 

l0
06
.1
0 

1
7

.0
2

 
2

.8
8

 
1

.5
5

 
0

.5
2

 
0 0 0 0 0 0 0 0 0 81
.1
0 

1
.9

4
 

7
9

3
.1

9
 

1
9

5
0

0
 T
O 

2
4

5
0

0
 P
T 

0 0 0 0 0 0 0 0 0 2
.5

0
 

9
.9

9
 

2
7

.4
8

 
5

1
.2

1
 

1
4

6
.1

5
 

9
5

4
.3

4
 

1
7

8
.6

3
 

2
7

.4
0

 
2

.5
0

 
1

.2
5

 
0 0 0 0 0 0 0 0 0 0 0

.8
0

 
3

5
8

.6
7

 

2
4

5
0

0
 T
O 

2
9

5
0

0
 F
T 

0 0 0 0 0 0 0 0 0 0 0 0 
1

3
.4

2
 

1
4

8
.5

6
 

1
0

9
5

.5
3

 
9

8
.7

2
 

5
.7

5
 

0 0 0 0 0 0
.

 
0 0 0 0 0 0 1.
04
 

5
0

5
;0

3
 

2
9

5
0

0
 T
O 

3
4

5
0

0
 P
T 

0 0 0 0 0 0 0
 0 0
 

0
 

4
.7

3
 

9
.4

5
 

3
3

.0
9

 
1

1
5

.0
1

 
9

5
1

.6
0

 

1
7

.3
3

 
3

.1
5

 
1

.5
8

 
1

,5
8

 
0 0 0 0 0 0 0 0 0 

1
4

3
.3

7
 

0
.6

3
 

3
0

9
,9

4
 

3
4

5
0

0
 T
O 

3
9

5
0

0
 P
T 

0 0 0 0 0 0 0 0 0 0
 

0 1
.3

8
 

1
5

.0
5

 
1

0
1

.6
8

 
1

4
8

9
.9

8
 

1
1

7
.1

9
 

1
4

.1
3

 
1

.7
2

 
0

.3
4

 
0 0 0 0 0 0 0 0 0 0 2

.9
0

 
1

4
1

9
.3

6
 

3
9

5
0

0
 'L

o 
4

4
5

0
0

 P
T 

0 0 0 0 0 0 0 0 0 0
 0 0 0 1

2
.4

2
 

6
9

6
.2

6
 

1
4

.4
9

 
0 0 0 0 0 0 0 0 0 0 0 0 0 1

.4
5

 
7

1
0

.0
3

 

TO
TA
L 

E%
IG

H
TS

 
TO

TA
L 

FL
IG

E
T

 H
O

U
R

S 
FL
AP
S 

UP
 U

D
 DO
WN
 

TO
TA

L 
m

IG
E

'J
! 
HI
LB
S 
FL
AP
S 
UP
 
Bb
lD
 D

O
lW

 

(a
) 

Le
ve

l c
ro

ss
in

g 
co

un
ts 

pe
r h

ou
r w

ith
in

 p
re

ssu
re

 a
lti

tu
de

 b
an

ds
 

-5
0

0
 

'P
O

 
4

4
5

0
0

 B
'I 

0 0 0 0 0 0 0 0
.0

4
 

1.
48

 
1

1
.0

9
 

2
9

.2
7

 
8

7
.6

9
 

2
0

5
.2

9
 

9
7

6
.3

3
 

4
8

.1
7

 
1

2
.6

5
 

3
.0

4
 

0 0 0 0 0 0 0 0 0 0
.3

8
 

1
7

0
.8

7
 

0
.3

8
 

2
3

.7
1

 
7

6
1

6
.2

6
 

5
6

 
2

3
.7

1
 

7
6

1
6

.2
6

 

Fi
gu
re
 2

2,
- 

No
rm

al 
ac

ce
le

ra
tio

n e
xc
ee
da
nc
es
: N

on
-r

ev
en

ue
 fli

gh
ts

. 



PR
ES

SU
R

E 
A

LT
IT

U
D

E 
B

A
N

D
S 

L
E

V
E

L
 

1.
60
 

1.
40
 

1.
20
 

1.
11
0 

.8
0 

.7
0 

.6
0 

.5
0 

.4
0 

.3
0 

.2
0 

-
1
5
 

.I
0 

.0
5 

0.
00
 

-.
05
 

-.
I0
 

-.
15
 

-.
2

0
 

-.
30
 

-.
4

a
 

-.
5

0
 

-.
6

0
 

-
3
0
 

-1
.0
0 

-1
.2
0 

-1
.4
0 

-1
.6
0 

-.
a

0
 

FL
IG

H
T

 
EO
UR
S 

@ 
AL
T 

FL
IG

H
T

 M
IL
ES
 

@ 
AL

T 

-5
00
 T
O 

45
00
 T
O 

95
00
 T
O 

14
50
0 
TO
 

19
50
0 
TO

 
2d
50
0 

T
O
 

29
50
0 
TO
 

34
50
0 
TO
 

39
50
0 

T
O

 
-5

00
 

TO
 

45
00
 F
T 

95
00
 F
T 

14
50
0 
FT

 
19
50
0 
F
T
 

24
50
0 
F
T
 

29
50
0 
F
T
 

34
50
0 
F
T
 

39
50
0 
FT

 
44
50
0 
FT

 
44
50
0 
FT

 

0 0 0 0 0 0 0 0 0 0
.2

2
 

2.
32
 

8
.6

2
 

26
.8
4 

58
.8
8 

17
1.
01
 

36
.7
9 

0.
99
 

0.
11
 

0 0 0 0 0 0 0 0 0 0 6
.
~
5
 

9.
05
 

17
58
.0
1 

0 0 0 0 0 0 0 0 0 0 0.
55
 

2
.4

7
 

15
.6
3 

35
.9
1 

14
9.
68
 

22
.4
8 

4.
66
 

0.
82
 

0.
55
 

0 0
 

0
 

0 0 0 0 0 o 0 3.
65
 

96
6.
39
 

0 0 0 0 0 0 0 0
 
0
 

0 0
.
8
9
 

3.
57
 

12
.5
0 

41
.5
2 

13
4.
39
 

25
.9
0 

0
.8

9
 

0 0 0 0 0 0 0 0 0 0 0 5
.8

0
 

2.
24
, 

79
4.
83
 

0 0 0 0 0 0 0 0 0 0 0 3
.
6
1
 

21
.1
4 

12
4.
80
 

21
.6
6 

2.
58
 

0.
52
 

0 0 0 0 0 0 0 0 0 0 a a 1
.9

4
 

7
9

3
.1

9
 

0 0 0 0 0 0 0
 
0
 

0 1.
25
 

2.
50

 
5.
00
 

11
.2
4 

23
.7
3 

12
3.
66
 

3
.7

5
 

0 0 0 0 0 0 0 0 0 0 0 0 

28
.7
3 

0.
80
 

35
8.
67
 

TO
TA

L 
FL

IG
H

T
 H

O
UR

3 
FL
AP
S 

U
P 

AN
D 
DO
WN
 

TO
TA

L 
FL

IG
E

l! 
M

IL
E

S 
FL

A
PS

 U
P 

AW
D 
DO
WN
 

0 0 0 0 0 0 0 0 0 0 0 0 0 18
.2
1 

14
5.
69
 

11
.5
0 

0 0 0 0 0 0 0 0 0 0 0 0 0 1.
04
 

50
5.
83
 

0 0 0 0 0 0 0 0 0 0 0 0 0 23
.6
3 

13
5.
49
 

15
.7
5 

0 0 0 0 0 0 0 0 0 0 0 0 0 0.
63
 

30
9.
94
 

0 0 0 0 0 0 0 0 0 0 0
 

0 1.
03
 

7.
58
 

19
9.
90
 

8.
27
 

0.
34
 

0
 

0
 0 0 0 0 0 0 0 0 0 0 2.
90
 

14
19
.3
6 

0 0 0 0 0 0 0 0 0 0 0 0 0 4
.1

4
 

2
0

8
.4

0
 

1.
38
 

0 0 0 0 0 0 0 0 0 0 0 0 0 1.
45
 

71
0.
03
 

M
T
A
L
 F

L
IG

H
T

S 

(b
) 

Le
ve

l c
ro

ss
in

g c
ou

nt
s p

er
 h

ou
r 

w
ih

tin
 p

re
ss

ur
e a

lti
tu

de
 b

an
ds

 

0 0 0 0 0 0 0 0
 
0
 
0
.
1
3
 

1.
14
 

4.
18
 

14
.6
4 

16
2.
64
 

24
.7
2 

4
.2

6
 

0.
63
 

0.
13
 

0 0 0 0 0 0 0 0 0
 0 37
.0
8 

23
.7
1 

76
16
.2
6 5
6

 
23
.7
1 

76
16
.2
6 

Fi
gu

re
 2

2,
- 

C
on

tin
ue

d.
 



I.
 

PR
ES
SU
RE
 AL
?T
IU
DE
 B

A
N

D
S 

nG
 

I
 

L
E

V
E

L
 

g’
 6 

1
.6

0
 

1
.4

0
 

1
.2

0
 

1
.0

0
 

.8
0

 
.7

0
 

.6
0

 
.5

0
 

.4
0

 
.3

0
 

-
2
0
 

.1
5

 
. L

O 
I0
5 

0
.0

0
 

-. 
05

 
-.

lo
 

-.
1

5
 

-.
2

0
 

-
.
3
0
 

-.
4

0
 

-.
5

0
 

-.
6

0
 

-.
7

0
 

-.s
o 

-1
.0

0
 

-1
.2

0 
-1

.4
0

 
-1

.6
0

 

PL
IG

B
T

 R
O

W
 @

 
RL
T 

FL
IG

HT
 M

IL
E

S 
B 

A
LT

 

-5
0

0
 

TO
 

45
00

 F
T 

0 0 0 0 0 0 0 0
 

0 0
.5

5
 

2
.4

3
 

1
0

.8
3

 
6

0
.3

2
 

2
6

2
.9

2
 

2
6

3
.4

7
 

5
4

.5
7

 
1

1
.9

3
 

2
.6

5
 

0
.2

2
 

0 0 0 ‘0
 

0 0 0 0 

9
3

8
.4

4
 

0,
 

9
.0

5
 

17
50

. O
f 

4
5

0
0

 T
O 

95
00

 P
T 

0 0 0 0 0 0 0 0 0 0 3
.0

2
 

4
.1

1
 

1
3

.1
6

 
6

9
.9

1
 

1
2

5
6

.6
6

 
6

7
.4

4
 

1
3

.9
8

 
6

.0
3

 
1

.1
0

 
0 0 0 0 0 0 0 0 0 0 3

.6
5

 
9

6
6

.3
9

 

9
5

0
0

 T
O 

14
50
0 
FT

 

0 0 0 0 0 0
 0 0 0
.4

5
 

0
.8

9
 

3.
13
 

7
.5

9
 

1
8

.7
5

 
9

9
.5

6
 

1
0

0
 - 0

1
 

2
8

.1
3

 
8.
93
 

2.
66
 

0
.8

9
 

0 0 0 0 0 0 0 0 0 

1
2

8
8

 - 9
6

 

2.
24
 

7
9

4
.8

3
 

1
4

5
0

0
 T
O 

1
9

5
0

0
 T
o 

2
4

5
0

0
 T
O 

1
9

5
0

0
 P
T 

2
4

5
0

0
 F

T
 

29
50

0 
FT

 

0 0 0 0 0 0 0 0 0 0
.5

2
 

0
.5

2
 

1.
03
 

5
.1

6
 

2
9

.3
9

 
1

4
6

6
.6

1
 

2
8

.3
6

 
3.
61
 

1
.9

3
 

0
.5

2
 

0
.5

2
 

0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 1
.2

5
 

9
.9

9
 

6
8

.7
0

 
1

3
6

6
.5

5
 

8
1

.1
9

 
8

.7
4

 
1.
25
 

0 0
 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 2
.8

8
 

2
3

.0
0

 
14
78
.9
1 

2
4

.9
2

 
2

.8
6

 
0 0 0 0 0 0 0 0 0 0 0 0 

1
.9

4
 

0
.8

0
 

1
.0

4
 

7
9

3
.1

9
 

3
5

8
.6

7
 

5
0

5
.8

3
 

2
9

5
0

0
 T
O 

3
4

5
0

0
 T
O 

3
9

5
0

0
 T
O 

-5
0

0
 
TO
 

3
4

5
0

0
 F
T 

3
9

5
0

0
 P
T 

44
50

0 
F

T
 

4
4

5
0

0
 P
T 

0 0 0 0 0 0 0 0
 

0
 

0 3.
15
 

4.
73
 

1
4

.1
8

 
4

0
.9

6
 

1
3

5
0

.2
0

 
3

9
.3

9
 

9
.4

5
 

4.
73
 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 1.
03
 

4.
48
 

5
5

.8
4

 
1

4
1

6
.5

6
 

5
3

.7
7

 
5

.1
7

 
0

.3
4

 
0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1

4
1

9
.4

4
 

0
.6

9
 

0
 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0
 0 0 0 0
.0

4
 

1.
81
 

2
8

.6
4

 
1

3
4

.2
2

 
1

2
0

0
.9

0
 

1
3

4
.2

6
 

2
7

.2
5

 
6

.6
2

 
1

.4
8

 
0
.
2
1
 

0 0 0 0 0 0 0
-

 
0 0 0.
34
 

5
.8

6
 

0
.6

3
 

2
.9

0
 

1
.4

5
 

2
3

.7
1

 
3

0
9

.9
4

 
1

4
1

9
.3

6
 

7
1

0
.0

3
 

7
6

1
6

.2
6

 

5
6

 
TO

TA
L 

FL
IG

E
T

S 
TO

TA
L 

F
L

IG
aP

 H
O

U
R

S 
FL

A
PS

 U
P 

AN
D 

EO
VM

 
23
.7
1 

TO
TA
L 

B
L

IG
B

T
 M

IL
E

S 
FL
AP
S 
UP

 B
ND
 D

OW
H 

76
16
.2
6 

(c
) s
G L

ev
el 

cr
os

sin
g c

ou
nt

s p
er

 h
ou

r w
ih

th
 p

re
ssu

re
 a

lti
tu

de
 b

an
ds

 

Fi
gu

re
 2

2.
- 

C
on

tin
ue

d.
 



Total Flights 56 Total Hours 

-1.00 -0.80 -0.60 -0.40 -0.20 0.00 0.20 0.40 0.60 0.80 1.00 
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Figure 22.- Continued. 
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Total Flights 56 
Total Hours 3.65 
Total Miles 966 

-1.00 -0.80 -0.60 -0.40 -0.20 0.00 0.20 0.40 0.60 0.80 1.00 

Incremental Acceleration, g un i t s  

(e) 4, anM, apG, 4500 to 9500 feet altitude 

Figure 22.- Continued. 
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Incremental Acceleration, g units 

Figure 22.- Continued. 
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Incremental Acceleration, g units 

%, b, kG, 14500 to 19500 feet altitude 

Figure 22.- Continued. 
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Incremental Acceleration, g units 

(h) q,, h, kG, 19500 to 24500 feet altitude 

Fibwe 22.- Continued. 
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Total Flights 56 
Total Hours 1.04 
Total Miles 506 

(i> %, b, h, 24500 to 29500 feet dltin.de 

Figure 22.- Continued. 
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Incremental Acceleration, g units 

(i) k, h, k, 29500 to 34500 feet altitude 

Figure 22.- Continued. 
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Incremental Acceleration, g units 

(k) k, h, b, 34500 to 39500 feet altitude 

Figure 22.- Continued. 
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(1) 4, &, h, 39500 to 44500 feet altitude 

Figure 22.- Continued. 
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Incremental Acceleration, g un i t s  

(m) %, sv, anG, -500 to 44500 feet altitude 

Figure 22.- Concluded. 
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Total Flights 56 
Total Hours 9.05 
Total Miles 1758 

Figure 23.- Continued. 
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Total Flights 
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10-3 L 
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(c j  4500 to 9500 feet altitude 

Fi,pre 23 .- Continued. 
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150 

56 
Total Hours 2.24 
Total Miles 795 

Total Flights 



(e) 14500 to 19500 feet altitude 

Figure 23.- Continued. 
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Total Flights 56 
Total Hours -80 
Total Miles 359 

ay, g’s 

(0 19500 to 24500 feet altitude 

Fi,we 23.- Continued 
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ay> g’s 

(8) 24500 to 29500 feet altitude 

Fibwe 23 .- Continued. 
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ay, g's 

(i)-34500 to 39500 feet altitude 

Fi,we 23 .- Continued. 
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Total Flights 56 

Total Miles 710 
Total Hours 1.45 
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1 

(k)’-500 to 44500 feet altitude 

Figure 23.- Concluded 
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Figure 24.- Continued. 
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